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Chief, New Jersey Compliance Branch
Emergency and Remedial Response Division
U.S. Environmental Protection Agency, Region 11
290 Broadway

New York, NY 10007-1866

Attn.: Mr. Jon Gorin, Remedial Project Manager

RE: 216 PATERSON PLANK ROAD, CARLSTADT, NJ
FOCUSED FEASIBILITY STUDY INVESTIGATION REPORT

Gentlemen:

On behalf of the 216 Paterson Plank Road Cooperating PRP Group (Group), we enclose four
copies of the above Report which has been prepared pursuant to the Work Plan approved by
USEPA 1n a letter dated June 23, 1997. Three copies have also been provided to the New Jerscy
Department of Environmental Protection under separate cover.

As discussed, the investigation confirmed the presence of a sludge “hot spot” and the Report
includes a recommendation that a treatability study, focusing on in-situ remediation
technologies, be conducted on this material. The Group intends to develop a work scope for this
study which will be submitted for your review in due course.

If any questions arise during your review of the enclosed report, please do not hesitate to contact
me.

Very truly yours,

GOLDER ASSOCIATES INC.

~

P. Stephen Finn, C.Eng.
Facility Coordinator

cc: Chief, Bureau of Federal Case Management
N.J. Department of Environmental Protection
Attn: Riché Outlaw, Case Manager

Warren L. Warren, Esq., Drinker, Biddle & Reath
Cooperating PRP Group Technical Committee
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EXECUTIVE SUMMARY

This Focused Feasibility Study Investigation Report (Report) is submitted on behalf of the 216
Paterson Plank Road Cooperating PRP Group. The Report presents the methodologies used and
the data collected during the investigation conducted pursuant to the Final Focused Feasibility
Study Investigation Work Plan (Investigation Work Plan) for the First Operable Unit (FOU) fill
at the 216 Paterson Plank Road Site (Site) in Carlstadt, New Jersey approved by USEPA on June
23, 1997.

The primary purpose of the Focused Feasibility Study Investigation (FFSI) was to gather data on
the nature and extent of a potential sludge “hot-spot” area. The project objective was
accomplished using a combination of geophysical survey techniques and a soil boring and
sampling program. The geophysical survey was used to assess the approximate location and
boundary of the potential sludge “hot-spot” area and to focus the subsequent soil boring program.
The soil boring program defined the physical nature and extent of the sludge “hot-spot” area.
Samples were also collected during the boring program and submitted to separate laboratories for

chemical and geotechnical analyses.

The Investigation confirmed the presence of a discrete area of sludge that may be considered as a

“hot-spot”. In summary, the data collected indicates the following:

¢ The sludge “hot-spot” area as defined by its physical properties, is approximately 4,000
ft2 in areal extent and consists predominately of sludge material and fine grained soil
with little debris. Assuming an average thickness of 10 feet, this equates to a volume of
approximately 1,480 cubic yards.

* The chemical characteristics of the sludge “hot-spot” include the highest volatile organic
compounds (VOC) and polychlorinated biphenyl (PCB) concentrations detected
anywhere on-Site.

Excavation of the materials within the sludge “hot-spot” area would be extremely difficult given the
physical constraints (e.g., slope stability) and the chemical characteristics of the material to be
excavated (e.g., extremely high levels of VOCs present in the material). As discussed in detail in
the Investigation Work Plan, the implementation difficulties and risks associated with the sludge
“hot-spot” excavation and handling at the Site are such that in-situ remedial alternatives warrant

serious consideration in the Focused Feasibility Study.
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In order to explore the feasibility of in-situ treatment options, additional treatability study work is
necessary. A work plan addressing the required scope of work and number of samples that will be
collected will be submitted for USEPA approval. It should be noted that the schedule outlined in
the Investigation Work Plan included an optional item for tfeatability studies, should this be

necessary based on data collected during this FFSIL
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1.0 INTRODUCTION

On behalf of the 216 Paterson Plank Road Cooperating PRP Group (Group), Golder Associates Inc.
(Golder Associates) has prepared this Focused Feasibility Investigation Report (Report) for the
Focused Feasibility Study Investigation (FFSI) of the First Operable Unit (FOU) fill at the 216
Paterson Plank Road Site (Site) in Carlstadt, New Jersey (Figure 1). This report presents the
methodologies used and the data collected during investigations conducted pursuant to the Final
Focused Feasibility Study Investigation Work Plan (Investigation Work Plan) dated May 1997 and
abproved on June 23, 1997. This Report is submitted in partial fulfillment of the reporting
requirements set forth in the FFS Work Plan (Golder Associates, 1995). Administratively, the work
is being conducted pursuant to the additional work provisions of an Administrative Order on

Consent (Index No. CERCLA 1I-50114) dated September 30, 1985 (RI/FS Order).
1.1 Background

The 6-acre Site is a former chemical recycling and waste processing facility, which ceased
operation in 1980 and was placed on USEPA’s National Priorities List (NPL) in 1983. A remedial
Investigation was initiated in 1987 leading to a USEPA Record of Decision (ROD) in 1990. Interim
Remedial Measures, pursuant to the ROD, were completed in 1992 for the FOU fill zone. A
Focused Feasibility Study (FFS) was, initiated at the request of USEPA to provide a basis for
selection of a final remedy for the FOU. The FFS is being conducted in accordance with an
approved FFS Work Plan (Golder Associates, 1995) which also addresses investigation of the

deeper groundwater in the vicinity of the Site as part of a separate Off-Property Investigation.

In accordance with the FFS Work Plan, Golder Associates completed Phase I of the FFS,
Development of Remedial Alternatives. On January 25, 1996, Group representatives and Golder
Associates met with USEPA and presented the Phase I results that included a summary of existing
data, recommended remedial alternatives for consideration in Phase II of the FFS (Detailed

Evaluation of Alternatives), and data gaps required to be filled to complete the detailed evaluation.

Phase ! of the FFS identified a number of severe limitations and complex issues associated with ex-
situ remedial options as a result of the large amount of construction and demolition (C&D) debris
contained within the FOU fill and health and safety risks to construction workers and nearby

receptors. The limitations associated with ex-situ remedial alternatives for the FOU were discussed

Golder Associates
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in detail in the Investigation Work Plan which concluded that Site-wide ex-situ treatment
alternatives be eliminated from further consideration in the FFS. In addition, potential “hot-

spot” areas were to be considered; the FFS Work Plan defined a “hot-spot” to be:

e an area where, if the chemical constituents are removed and/or treated, the Site-wide risk
would be reduced by over an order of magnitude; and,

e an area small enough to be considered separately from remediation of the entire FOU.

Phase I of the FFS identified that “sludge” in the vicinity of the RI boring B-1 potentially fits this
working definition of a “hot-spot.” The sludge previously observed was a fine-grained material
with a grease-like consistency which offered very little penetration resistance during drilling and
was relatively free of debris. The highest concentrations of PCBs on the Site and elevated VOC
concentrations were also associated with this material. As a result, remediation of the sludge
constituents detected in the B-1 boring would yield almost a two order of magnitude reduction of
direct contact risk. It was also noted that boring B-1 was located in the eastern portion of the

Site in the vicinity of two former ponds.

The USEPA requested that the Group complete a work plan to address data gaps presented at the
January 25, 1996 meeting. These data gaps include:

1. further define the potential sludge “hot-spot™ area in the vicinity of boring B-1;

2. verify the geotechnical properties of the soils directly underlying the FOU; and,

3. evaluate the need for possible future treatability study/pilot work on remedial technologies

for the “hot-spot™ area based on the results of the FFSI.

This request led to the development of the Investigation Work Plan (Golder Associates, 1997) and

implementation of the FFSI work presented in this report.
1.2 Project Objective

The primary objective of the FFSI was to gather data necessary for the evaluation of remedial
alternatives in a sludge “hot-spot” area. This, in tumn, entails determining the nature and extent of
the sludge “hot-spot” area and its chemical characteristics, together with the geotechnical properties

of the natural materials underlying the sludge “hot-spot.” Based on these results, the need for
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treatability studies in the sludge “hot-spot” area can be evaluated. The project objective was
accomplished using a combination of geophysical survey techniques and a soil boring and sampling
program. The geophysical survey was used to assess the approximate location and boundary of the
potential sludge “hot-spot” area and to focus the subsequent soil boring program. The soil boring
program was used to define the nature and extent of the sludge “hot-spot” area. Samples were
collected during the boring program and submitted to separate laboratories for chemical and

geotechnical analyses.

This Report includes the following key elements:

¢ Section 2 describes the Investigation procedures including the surface geophysical survey
and the soil boring program;

* Section 3 discusses the results of the surface geophysical survey, describes the subsurface
materials encountered during the drilling program, and discusses the soil analytical and

geotechnical results; and,

e Section 4 presents the conclusions and provides recommendations for future investigations
at the Site.

Golder Associates
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2.0 FOCUSED FEASIBILITY STUDY INVESTIGATION FIELD WORK

2.1 Overview of the Field Investigation
The FFSI included the following:

1. Geophysical Survey: in the area of RI boring location B-1 and the two former ponds;

2. Soil Boring Program: to define characteristics (areal extent, subsurface material types, and
chemical constituent concentrations) in the vicinity of the potential sludge “hot-spot” area
at location B-1 and other potential sludge areas within the two former sites as identified
during the geophysical survey;

3. Geotechnical Sample Collection and Analysis: to provide geotechnical parameters for the
meadow mat layer and upper glaciolacustrine varved unit below the potential sludge “hot-
spot” area.

Field activities commenced on July 8, 1997, with the geophysical survey, and the on-Site boring
program was completed on August 18, 1997. The geophysical survey was performed by Golder
Associates and drilling services were provided by Aquifer Drilling & Testing - MidAtlanic, Inc. of
Trenton, New Jersey. Laboratory services were provided by CompuChem Environmental of
Durham, North Carolina, Accutest of Dayton, New Jersey, Accredited Laboratories of Carteret,
New Jersey, and the Golder Associates soils laboratory (geotechnical analysis) in Mt. Laurel, New

Jersey. Surveying services were provided by GEOD Corporation of Newfoundland, New Jersey
2.2 Surface Geophysical Survey Program

The surface geophysical testing commenced on July 8, 1997 and was completed on July 11,
1997. Details of the procedures and results are presented in Appendix A and results are
summarized in Section 3.0. Geophysics was used to assist in determining the approximate extent
of areas containing sludge material and/or large debris. The data collected from the geophysical
survey was then used to guide the placement of borings for the Soil Boring Program in the B-1 and

former pond areas.

In accordance with approved Investigation Work Plan, the geophysical methods initially
employed for the survey were electromagnetic induction (EM-31) and ground penetrating radar
(GPR). The geophysical survey was carried out over an area of approximately 1.75 acres covering

the northeast portion of the Site where the former ponds had been located based on aeral
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photographs (see Figure 2). A grid was laid out over the survey area to provide a reference for the
EM-31 readings and GPR traverses. Grid lines were laid out at 6-foot intervals and EM-31

readings were recorded at 3-foot intervals along the lines.

After starting the EM-31 survey, it became obvious that the subsurface matenals were highly
conductive and that there was a considerable amount of buried metal present. The lowest recorded
apparent conductivities, in areas free from the influence of buried metal, were on the order of 100 to
120 milli seimens per meter (mS/m) - which is high for natural or undisturbed earth materials. Due
to the high apparent conductivity of the subsurface materials, it was evident that the planned GPR
survey would not be effective for profiling the former pond areas and B-1 area. GPR energy is
rapidly attenuated in conductive materials and so the depth of investigation would be very limited.
Preliminary field testing with the GPR confirmed a penetration depth of only 1 to 2 feet and so use
of this technique was curtailed. Instead, based on the early results of the EM-31 survey, it was
considered appropriate to supplement the EM-31 survey with an EM-61 survey to assist in
identifying areas underlain by buried metal objects and potential sludge areas. The EM-61
instrument provides response indicative of buried metal. An EM-61 survey was therefore

completed over the study area using the same measurement grid as for the EM-31 instrument.
23 Drilling and Sampling Program

The on-Site boring and sampling investigation commenced on August 5, 1997 and was completed
on August 18, 1997. A total of seventeen boreholes (B-1 and GB-01 through GB-16) were
completed and eight samples were collected for chemical analysis in accordance with Appendix C
(SAMP) of the Work Plan. Figure 2 illustrates the location of the boreholes, boring logs are
provided in Appendix B, and a sampling and analyses summary is presented in Table 1. The

laboratory analytical results are presented in Section 3.0.
2.3.1 Health and Safety

The on-Site boring investigation followed the Health & Safety Plan provided in the Work Plan
enhanced in accordance with the Addendum submitted to the USEPA on July 29, 1997. As per
the Addendum, the drilling and sampling program initially began in Level D protection and was

accompanied by air monitoring using the following instruments:
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e Mini-Rae Photo-ionization detector (PID) for volatile organic compound (VOC)
monitoring;

e Foxboro 128, organic vapor analyzer (OVA) which uses a flame ionization detector (FID)
for VOC monitoring;

e Jerome Mercury Analyzer for mercury monitoring; and,

e Sensidyne pump with detector tubes for: methylene chloride, benzene, and vinyl chloride
monitoring.

All instruments were calibrated, at a minimum, to the operation manual specifications prior to use
each day and air monitoring was performed by an on-Site Health & Safety Officer (HSO). Asa
result of elevated concentrations recorded on the PID and OVA instruments within the exclusion
zone (e.g., borehole and breathing zone) at the first borehole location (B-1) testing for benzene,
methylene chloride, and vinyl chloride were performed. Concentrations of vinyl chloride within
the breathing zone were detected above the OSHA permissible exposure limit (PEL) of 1 ppm.
Consequently, the level of protection for all personnel within the exclusion zone was
immediately upgraded to Level B protection and maintained at this level throughout the drilling
program until August 15, 1997 when the level of protection was downgraded to Level D for the
drilling crew based on the air monitoring results. The sampling crew continued in Level B
protection because of their need to work in close proximity to the subsurface materials collected

for logging the materials and sample preparation.

Regular monitoring of air quality outside the exclusion zone was conducted by the HSO to

ensure protection of off-Site receptors.

There were no detections above background recorded on any instrument or detector tube
(benzene, methylene chloride, and vinyl chloride) outside the exclusion zone. A summary of the

air monitoring is provided in Appendix C.
2.3.2 Drilling Program

- The drill rig, augers, rig tools, and split-spoons were thoroughly steam cleaned upon arrival on-Site
and prior to leaving the Site with potable water obtained from a water main located on-Site. The
augers and rig tools were also thoroughly steam cleaned between each borehole and split-spoon

samplers were steamed cleaned after each use and decontaminated in accordance with the
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decontamination procedures outlined in Appendix C of the Investigation Work Plan. A temporary
decontamination pad was used to contain water and drill cuttings/mud generated from the steam
cleaning operations. The water and drill cuttings/mud generated from the steam cleaning were

placed into DOT approved 55-gallon drums and labeled and staged on-Site for subsequent disposal.

Each borehole was completed using hollow-stem auger drilling techniques and an all terrain vehicle
(ATV) rig with rubber tires so as to protect the geomembrane cover. A minimum area of the
geomembrane was cut at each borehole location. Each borehole was advanced with 3-1/4-inch
inside diameter hollow stem augers. Soil samples were taken during drilling using a 3-inch outside
diameter (OD) split-spoon sampler at continuous intervals through the fill material to the top of
natural soil. Blow counts required to drive the split-spoon each 6-inch increment were recorded.
The total recovery of each sample was measured and the soil classified using the Unified Soils
Classification System (USCS) based on visual description. Soil samples were monitored for the
presence of volatile organic compounds (VOCs) using a PID and readings were recorded on the

boring log.

A total of five boreholes (B-1, GB-01, GB-02, GB-03, and GB-10) were advanced to greater depth
to obtain a relatively undisturbed sample of the meadow mat layer and the upper glaciolacustrine
varved unit using shelby tube samplers. Shelby tube sampling was conducted in conformance to

the procedure outlined in the Investigation Work Plan.

Upon completion of each borehole, the borehole was tremie grouted with a cement/bentonite
mixture to ground surface and the geomembrane was temporarily secured. The geomembrane at
each boring location will be permanently repaired in accordance with the specifications outlined in
the Investigation Work Plan. All drill cuttings were placed into DOT approved 55-gallon drums

and labeled and staged on-Site for subsequent disposal.
2.3.3  Analytical Sampling Program

Select samples of the subsurface material were collected from 2-foot intervals and analyzed for
Target Compound List and Target Analyte List constituents (TCL/TAL; minus cyanide). In
addition, samples were also analyzed for pH, moisture content, grain size, total organic carbon
(TOC) and oil and grease. Samples collected for the TCL volatile organic analysis were collected

from a discrete 6-inch interval that was biased toward the interval of highest apparent
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contamination based on air monitoring using a PID instrument. After the volatile organic sample
was collected, the remaining material was placed in a decontaminated stainless steel bowl. Large
debris items were removed, the sample was homogenized using a stainless steel spoon, and the

remaining sample containers were filled with the homogenized soil.

Quality assurance/quality control (QA/QC) samples were collected to monitor the quality and
integrity of the field and laboratory techniques. One field duplicate at location GB-04D (FGB-
04D); five field rinsate blanks (RFF-01 and RFF-03 through RFF-06); and two matrix spike, matrix
spike duplicates (MS/MSDs) at location B-1B and GB-04B were collected. The field rinsate blanks

included one sample collected per day per equipment type.

All sampling equipment was decontaminated following the procedure set out in Appendix C of the

Investigation Work Plan and samples were managed under strict chain-of-custody procedures.
2.3.4 Analytical Testing & Validation

The initial samples were ‘analyzed for TCL and TAL (minus cyanide), TOC and oil and grease
parameters by CompuChem Laboratories (sample B-1 and rinsate sample RFF-01). However, due
to problems encountered with overnight courier services as a result of the UPS strike, it was
necessary to secure the services of a local laboratory for analytical services during this investigation
to achieve compliance with sample hold times as described in a letter to USEPA dated August 13,
1997. Accutest of Dayton, New Jersey therefore performed all analytical testing of the remaining
samples with the exception of TOC analyses that were performed by Accredited Laboratories of
Carterat, New Jersey. All three laboratories used are certified by the State of New Jersey for
chemical testing. Moisture content, pH, grain size analysis, and unconsolidated/undrained
compressive strength analysis (ASTM D2850) was performed by Golder Associates soils
laboratory located in Mt. Laurel, New Jersey. The Golder Laboratory is certified by ASTM for

soils testing. The laboratory testing program is summarized in Table 1.

All chemical data was validated in accordance with USEPA Region II Standard Operating

Procedure. A data validation narrative is included in Appendix D.
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3.0 FFS INVESTIGATION RESULTS

3.1 Surface Geophysical Survey

An interpretation can be made of the distribution of anomalous high apparent conductivity zones
thought to be associated with the sludge material from the data collected with the EM-31 and EM-
61 instruments. The premise of this analysis is that sludge materials form a highly conductive
material which can be distinguished from buried metal by comparison of the EM-31 and EM-61
data, since the EM-61 essentially responds only to buried metal. Using this approach, two potential
sludge areas (Areas 1 and 2) were identified as shown on Figure 3 fogether with other areas that
indicate substantial buried metal and debris. Figure 3 also shows the approximate maximum limit
of the two former ponds based on review of aerial photographs and the location of previous boring

B-1 as presented in the Investigation Work Plan.

Details of the geophysical procedures and results are presented in Appendix A and in summary,

interpretation of the geophysical survey data indicates the following:

o Two areas (Areas 1 and 2) of anomalous high apparent conductivity materials potentially
associated with sludge material were identified;

e Previous boring B-1, which encountered sludge, is centrally located within Area 1; and

e A substantial proportion of Areas 1 and 2 contains buried metal and debris.

Based on this data, the following recommendations for the on-Site boring program were

submitted to the USEPA in a letter dated July 31, 1997.

B-1 Area Borings

Proceed with the boring program as outlined in the Investigation Work Plan, avoiding areas that
contain debris. This program included a boring at location B-1 and initially four surrounding
locations (GB-01 through GB-04) on a 20-foot spacing to assess the presence of sludge.
Additional borings were to be added, as necessary, to delineate the sludge within Area 1 that was

relatively debris free.
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Former Pond Area Borin a5

As per the Investigation Work Plan, anomalies of significant size identified by the geophysical
survey having a signature consistent with that found in the B-1 area, were to be investigated by
means of verification boring. On this basis, a verification boring (GB-05) was completed in
Area 2 to provide a physical description of the material. If sludge material similar to that found
in Area 1 was encountered, a sample of the material was to be collected and submitted to the
laboratory for analysis. If additional borings were deemed necessary to define the extent of
sludge in Area 2, the investigation was to be conducted similar to the B-1 area investigation

described above.
3.2 Subsurface Investigation

The subsurface investigation interpretation presented here is predominantly based on data obtained
during the FFSI but also includes data previously obtained on-Site by Dames and Moore (1989) and
Canonie (1992).

3.2.1 General Succession

The types of materials encountered during the drilling program consisted of man-made fill and
sludge material underlain by marine and marsh deposits. A brief description of the materials
encountered is provided below, the locations of the boreholes are shown on Figure 2, and geologic

cross-sections are presented as Figures 4 and 5.

Man-Made Fill Unit

The unit directly underlying the area investigated consists of miscellaneous man-made fill. The fili
materials encountered have a wide range of composition and particle size consisting of construction
debris, brick, asphalt, wire, concrete, wood, glass, plastic, etc. The predominant soi} mateﬁal in
which the debris is encountered consists of a silty clay or clayey silt matrix. The variable
composition of the fill results in a highly erratic response to split-spoon penetration as measured by
the Standard Penetration Test (SPT) blow counts. The blow counts ranged from 6 to as much as
111, and at six locations split-spoon refusal was encountered (GB-03, GB-08, GB-12, GB-13, GB-
15, and GB-16).
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In addition, during the course of the drilling program, some of the SPTs did not recover any sample
(B-1, GB-07, GB-08, GB-09, GB-11, and GB-12) due to large debris blocking the opening of the 3-
inch OD split-spoon sampler. At four locations (GB-08, GB-11, GB-13, and GB-15), there was
difficulty in advancing the hollow stem augers through the fill material due to the presence of larger
deBn's material. At location GB-08 there was large bundle of wire wrapped around the lead auger
when the augers were pulled from the borehole. These observations during the drilling program
further substantiate the heterogeneity and varying quantity and sizes of materials within the fill,

even in areas which were relatively debris free based on the geophysics results.

Sludge Material
Materials consisting of predominately sludge or a mixture of sludge, fill and peat materials were
encountered in discrete zones (“pockets”) within the fill unit. Two types of sludge materials (based

on physical properties) were encountered:

e A black sludge with a grease-like consistency (similar to the material described in the
borehole log for B-1 during the RI); and

e A brown sludge with fine sand.

In addition, varying quantities and sizes of glass, wood, brick and plastic debris was also present in
some of the sludge material encountered. The SPT blow counts for materials containing sludge
were not as variable as in the fill unit, ranging from 2 up to 26 in sandier portions or portions
containing some debris. Difficulty with drilling penetration was not encountered and split-spoon

sample recovery was generally good.

The particle size analysis performed on sludge/fill material indicates that they generally consist of
fines, some fine sand, with trace to some fine gravel. Particle size distribution curves are included

in Appendix E.

Marine and Marsh Unit

A “meadow mat” of peat, organic silt and clay intermixed with sand is the youngest natural unit
underlying the Site. The peat encountered in the boreholes was predominately a fibrous organic
material and was encountered in seven boreholes (GB-04, GB-05, GB-08, GB-11, GB-13, GB-15,
and GB-16). Gray organic silty clay, clayey silt, and silty fine sand underlie the peat.
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‘ 3.2.2 Nature and Extent of Sludge “Hot-Spot”

A total of seventeen boreholes (B-1, and GB-01 through GB-16) were completed to define the
limits of the sludge “hot-spot”. The drilling commenced at location B-1 (Phase I) and proceeded
outward to the four surrounding locations (GB-01 through GB-04) on a 20-foot spacing. Sludge
material was encountered at locations GB-02 and GB-04 and a fine grained soil material with
little debris was encountered at location B-1 from 0 to 4 feet bgs. It should be noted that due to
the problems encountered with an overnight shipment of samples, an additional boring was
necessary to obtain replacement samples of sludge material encountered in borehole GB-02. This
replacement boring, GBR-02, was completed within 2 feet from the original borehole. Borings

GB-01 and GB-03 did not encountered sludge or any similar fine grained materials.

As per the Investigation Work Plan, additional borings were completed approximately 20 feet
outward from GB-02 and GB-04 to assess the areal extent of the sludge material. The boring
investigation proceeded in a phased manner locating each additional boring progressively further
from the B-1 area so as to delineate the extent of the sludge. The area was defined based
‘ primarily on the physical characteristics of the materials (i.e., sludge or fine grained soil
materials free of debris) encountered in the boreholes and secondarily the PID readings of
samples. A total of 17 borings were completed and a discussion of the program and the rationale

for the boring locations is provided below.

e Phase II: Defining the areal extent of the sludge west of boring GB-04. This ultimately
included the completion of three additional borings, GB-06, GB-07 and GB-08. Borings
GB-06 and GB-07 both encountered sludge material. Boring GB-08, the boring furthest
outward (approximately 60 feet) from GB-04 did not encounter sludge or predominately
fine grained soil materials thereby defining the limit of the sludge “hot-spot” area.

e Phase III: Defining the extent of the sludge material north and east of boring GB-02.
This ultimately included two additional borings, GB-09 and GB-10. Sludge material or
predominately fine grained materials were not encountered in either boring thereby
defining the limit of the sludge “hot-spot” area north and east of boring GB-02.

e Phase IV: Defining the areal extent of sludge material to the south of borings GB-04,
GB-06, and GB-07. This investigation ultimately included the completion of borings
GB-11 and GB-12. Borings GB-11 and GB-12 did not encounter sludge or
predominately fine grained soil material. Therefore, the extent of the sludge “hot-spot”

‘ area to the south of borings GB-04, GB-06, and GB-07 was considered completed.

e Phase V: Defining the areal extent of sludge material to the north of borings GB-04,
GB-06, and GB-07. This involved completion of borings GB-13 and GB-14 both of
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which encountered sludge material. Additional borings to the north of GB-14 were not
completed because of its close proximity to the edge of the slurry wall. Borings GB-15
and GB-16 were drilled to the north and west of boring GB-13. Sludge or predominately
fine grained soil material was not encountered in either boring thereby defining the limit
of the sludge “hot-spot” area.

The remaining part of the investigation included the completion of boring GB-05, which was
located in the area identified as Area 2 from the geophysical survey. This boring did not
encounter any sludge or predominately fine-grained material. Additionally, the PID readings
from the soil samples obtained from the split-spoon sampler were generally non-detect.

Therefore, based on the physical characteristics and PID readings this area was not considered a
potential sludge “hot-spot” area. As such, additional borings were not completed nor were

samples submitted for chemical analysis as per the Investigation Work Plan.

Based on the data collected from the boreholes geologic cross-sections are provided as Figures 4
and 5 and the estimated areal extent of the sludge “hot-spot” area is shown on Figure 6. The data
collected from the boreholes generally agrees with the interpreted results from the geophysical
survey. However, the actual area containing sludge material is not as extensive as the potential
area interpreted from the geophysical survey results. Boring investigation of the western portion
of Area 1 was limited due to the presence of large buried debris as indicated by the geophysics
and confirmed by the RI data from Test Pit TP-15 and piezometer P-4. TP-15 and P-4 also did

not encounter sludge material or elevated PID readings.

A total of eight samples representing the sludge “hot-spot” area (six samples of sludge and two
samples of fine grained soil material) were submitted for analysis (refer to Table 1). As per the
Investigation Work Plan, sludge-like material encountered in borings B-1 and GB-01 through
GB-04 was sampled and submitted for analysis. Additionally, where greater than four feet of
sludge/fine grained material was encountered (as at GBR-02 and GB-04), then two samples from
each boring were submitted for analysis. In accordance with the Investigation Work Plan,
additional borings completed beyond 40 feet from B-1, as necessary to continue define the limits
of the sludge “hot-spot”, were only used for defining the physical characteristics of subsurface

materials.

Boring B-1 did not encounter sludge material. However, the first four feet of the materials

encountered consisted predominately of silty clay with very little debris. A sample having the
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highest recorded PID reading representing the 2-4-foot interval (B-1B) was submitted for
analysis. Sludge samples submitted from boreholes GB-06, GB-07, and GB-14 were also

submitted for analysis.

3.3 Testing

3.3.1 Chemical Testing

The analytical chemistry data from this investigation is presented in full in Appendix E and a
summary of the detections is provided in Table 2. The data is also compared to the USEPA
Initial Preliminary Remediation Goals for the Site (PRGs; USEPA letter dated November 19,

1993) for those constituents for which an initial PRG value is available.

Remedial Investigation Analytical Results

During the remedial investigation, 34 soil samples were collected within the FOU fill from 17
boring locations (Dames and Moore, 1990). Boring locations were biased toward potential source
areas as identified in aerial photographs and former operation areas. Samples were collected from
each boring at two intervals: 0 to 2 feet (surface) and 5 to 6 feet (subsurface). The samples were

analyzed for priority pollutant VOCs, SVOCs, pesticides, PCBs, and metals.

A number of chemical constituents were detected, primarily VOCs, SVOCs (generally polynuclear
aromatic hydrocarbons or PAHs), three pesticides, PCBs, and metals. Most constituent detections
were less than the PRGs. Compounds detected in the RI boring B-1 which exceeded the initial
PRGs comprise tetrachloroethene, trichloroethene, PCBs (aroclor-1242), arsenic, and lead. Boring

B-1 exhibited the highest concentrations of VOCs and PCBs encountered on the Site.

FFSI Analytical Results

Volatile Organic Compounds

A total of sixteen VOC compounds were detected. The most prevalent VOCs (detected in more
than half the samples) comprise benzene, chlorobenzene, 1,1-dichloroethane, éthylbenzene,
methylene chloride, 4-methyl-2-pentanone (MIBK), tetrachloroethene (PCE), trichloroethene
(TCE), toluene, and total xylenes. Total VOC concentrations ranged from 1,765 mg/kg (GB-14C)
to 36,320 mg/kg (GB-07F) with the highest VOC concentrations detected in samples GB-04B, GB-
04D, GB-06D, and GB-07F.
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A total of four compounds were detected at concentrations above the initial PRGs. 1,2-
dichloroethane (PRG 62 mg/kg) was detected in one of the eight samples (GB-07F) at a
concentration of 340 mg/kg. Vinyl chloride (PRG 3 mg/kg) was detected in two of the eight
samples at concentrations of 58 mg/kg (GBR-02C) and 44 mg/kg (GB-14C). TCE was detected in
all eight samples and exceeded the initial PRG value of 520 mg/kg in six of the eight samples.
Concentrations of TCE ranged from 99 mg/kg (GB-14C) to 8,900 mg/kg (GB-07F). PCE was
detected in all eight samples at concentrations above the initial PRG value of 110 mg/kg.

Concentrations of PCE ranged from 370 mg/kg (GB-14) to 8,900 mg/kg (GB-07F).

In general, the constituents detected in the FFSI samples are consistent with the RI analytical data
for boring B-1. However, the total VOC concentrations detected in RI boring B-1 were generally
lower. Total VOC concentrations detected in Boring B-1 during the RI were 12,167 mg/kg for the
surface sample (0-2 teet) and 6,502 mg/kg for the subsurface sample (5-6 feet). The next highest
concentration of total VOCs detected on-Site during the RI was 9,900 mg/kg (subsurface) at
location MW-7D.

Semi-Volatile Organic Compounds

A total of thirty-four SVOC compounds were detected, of which nineteen were detected in more
than half of the samples. Compounds which were detected in all eight samples, include phenol,
1,2-dichlorobenzene,  4-methyphenol,  naphthalene,  2-methylnaphthalene, and  bis(2-
ethylhexyl)phthalate.

Total SVOC concentrations ranged from 15 mg/kg (B-1B) to 1,327 mg/kg (GB-07F) with the
highest SVOC concentrations detected in samples GB-04B, GB-06D, and GB-07F.

Three compounds were detected at concentrations above the initial PRGs. Benzo(a)pyrene (1.2
mg/kg), and dibenz (ah)anthracene (1.1 mg/kg) were each detected in one sample (GBR-02B)
above the initial PRG value of 0.78 mg/kg. Bis(2-ethylhexyl)phthalate was detected in three of the
eight samples (GB-04B, GB-06D, and GB-07F) at concentrations above the initial PRG value of

400 mg/kg.

In general, there were fewer SVOC constituents detected during the RI. The total SVOC
concentrations detected in the RI boring B-1 was 505 mg/kg (surface) and 1,078 mgkg

Golder Associates

101219



November 1997 -16- 943-6222

(subsurface). The highest concentration of total SVOCs detected on-Site during the RI was 3,913

- mg/kg (subsurface) at location B-3.

Pesticide/PCBs

A total. of three pesticide compounds were detected. Endrine ketone was detected at a
concentration of 12 mg/kg in sample FGB-04D (field duplicate for GB-04D). There is no initial
PRG value available for this compound. Aldrin (1.6 mg/kg) and dieldrin (0.86 mg/kg) were
detected in only one ‘sample (B-1B) above the initial PRGs of 0.34 mg/kg and 0.36 mg/kg,

respectively.

Aldrin (4 samplés), dieldrin (10 samples), and methoxychlor (1 sample) were detected during the
RI. The highest concentrations detected in the RI were 57 mg/kg for aldrin and dieldrin at location

B-6 and 150 mg/kg for methoxychlor at location B-4.

Aroclor-1242 was detected in all FFSI samples at concentrations ranging from 49 mg/kg (B-1B) to
1,400 mg/kg (GB-06D) which exceed the upper initial PRG value of 25 mg/kg. The highest
concentrations of PCBs were detected in samples GB-04B, GB-04D, GB-06D, and GB-07F. As
previously discussed, the RI boring B-1 encountered at 15,000 mg/kg (0 to 2 feet) and 210 mg/kg
(5-6 feet).

Inorganics

TAL inorganics were detected in all of the FFSI samples with beryllium, lead, and arsenic at
concentrations excecding the initial PRG values. Beryllium (PRG 1.34 mg/kg) was detected at a
concentration of 1.80 mg/kg and 2.50 mg/kg in samples GB-4B and GB-14C, respectively. Lead
was detected at concentrations of 947 mg/kg (GB-4B), 999 mg/kg (GB-04D), 813 mg/kg (GB-06D)
and 1,320 mg/kg (GB-07F) which exceed the lower initial PRG value of 500 mg/kg; only one
sample (GB-07F) exceeded the upper initial PRG value of 1,000 mg/kg. Arsenic (PRG 3.2 mg/kg)
was detected at concentrations ranging from 4 mg/kg (GBR-02B) to 11.2 mg/kg (B-1B).

Additional Parameters
Total organic carbon (TOC) concentrations ranged from 16,000 mg/kg (B-1B) to 62,900 mg/kg
(GB-6D). Oil and grease concentrations by the gravimetric method ranged from 19,000 mg/kg
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(GBR-02B) to 106,000 mg/kg (GB-07F) and concentrations by the infrared method ranged from
3,040 mg/kg (GB-14C) to 83,700 mg/kg (GB-4B).

3.3.2 Geotechnical Testing

Shelby tube soil samples were obtained of the peat and grey silt/bedded clay unit directly
underlying the FOU fill. A total of seven Shelby tube samples were obtained and three were
selected for index and strength testing. The detailed results of the geotechnical tests are included

in Appendix F.

The boring investigation indicated that the peat consist predominately of an organic fibrous
material up to 3 feet thick. As a result of the limited thickness of the peat material it was
difficult to obtain a representative sample. Only one of the Shelby tubes recovered peat (sample
ST-03 at location GB-02), however, this material was more representative of the contact between
the peat and underlving grey silt/bedded clay. The bottom portion of the peat becomes less
fibrous and comprises more of silty material. Based on the unconsolidated/undrained
compressive strength (U/UCS) test performed on sample ST-03, the lower peat has a maximum

undrained shear strength of 360 pounds per square foot (psf).

The underlying grey silt/bedded clay unit is variable in composition (e.g. sample ST-04 is
predominately a clay material and sample ST-05 is»predominately a silt material). U/UCS tests
were completed on two Shelby tube samples (ST-04 at location GB-02 and ST-0S at location
GB-01) and indicated maximum undrained shear strengths of 2,024 psf (ST-04) and 499 psf
(ST-05).

Based on the data obtained from the geotechnical laboratory testing and informa_tion collected
during the drilling program, slope stability calculations can be made to determine the maximum
steepness of the excavation slope that would be stable without failure. Slope stability
calculations are included in Appendix F and indicate that the critical failure mechanism is near
surfa.ce failure through the fill. A slope of 4.5(H):1(V) or flatter would be required to achieve a

marginal factor of safety under existing conditions.

Golder Associates

101221



November 1997 -18- 943-6222

4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

The data collected and presented in this Report has identified a discrete area, as shown on Figure
6, that meets the criteria of a sludge “hot-spot”, és defined in Section 1.0 of this Report. In

summary, the data collected indicates the following:

e The sludge “hot-spot” area, as defined by its physical properties, is approximately 4,000

* ft2 in areal extent and consists of predominately of sludge material and fine grained soil

with little debris. Assuming an average thickness of 10 feet, this equates to a volume of
approximately 1,480 cubic yards.

e The chemical characteristics of the sludge “hot-spot” include the highest VOC and PCB
concentrations detected anywhere on-Site.

e The geotechnical data and associated excavation stability analyses indicate that an
excavation side slope of 4.5H:1V would only be marginally stable under existing
conditions.

Excavation of the materials within the sludge “hot-spot” area would be extremely difficult given the
physical constraints (e.g., slope stability) and the chemical characteristics of the material to be
excavated (e.g., extremely high levels of VOCs present in the material). As discussed in detail in
the Investigation Work Plan (Golder Associates, 1996), the implementation difficulties and risks
associated with the sludge “hot-spot” excavation and handling at the Site are such that in-situ

remedial alternatives warrant serious consideration in the FFS.
4.2 Recommendations

In order to explore the feasibility of in-situ treatment options, additional treatability study work is
necessary. A work plan addressing the required scope of work and number of samples that will be
collected will be submitted for USEPA approval. It should be noted that the schedule outlined in
the Work Plan (Golder Associates, December 1995) included an optional item for treatability

studies, should this be necessary based on data collected during this FFSI.
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TABLE 1
SAMPLING AND ANALYSES SUMMARY
216 PATERSON PLANK ROAD SITE
CARLSTADT, NEW JERSEY
B-1B 2-4 SILTY CLAY/CLAY 8/6/97 TCLU/TAL, pH, moisture content, B-1B
(VOC-3.5-4.0) (FILL) grain size analysis, TOC, and oil & grease
GBR-02B 2-4 SLUDGE 8/18/97 TCUTAL, pH, moisture content,
(VOC-3.5-4.0) grain size analysis, TOC, and oil & grease
GBR-02C 4-5.2 SLUDGE 8/18/97 TCL/TAL, pH, moisture content,
(VOC-4.7-5.2) grain size analysis, TOC, and oil & grease
GB-04B 2-4 SILTY CLAY 8/11/97 TCUTAL, pH, moisture content, GB-048
(VOC-3-3.5) (FILL) grain size analysis, TOC, and oil & grease
GB-04D 6-8 SLUDGE 8/11/97 TCUTAL, pH, moisture content, FGB-04D
(VOC-6.5-7.0) grain size analysis, TOC, and oil & grease
GB-06D 6-8 SLUDGE/SOIL (FILL) 8/11/97 TCLU/TAL, pH, moisture content,
(VOC-7.2-7.7) grain size analysis, TOC, and oil & grease
GB-07F 10-12 SLUDGE/SOIL (FiLL) 8/12/97 TCUTAL, pH, moisture content,
(VOC-10.8-11.3) grain size analysis, TOC, and oil & grease
GB-14C 4-5.7 SLUDGE 8/15/97 TCL/TAL, pH, moisture content,
(VOC-5.2-5.7) grain size analysis, TOC, and oil & grease
GEOTECHNICAL (3)
ST-03 (GB-02) 8.5-11.0 PEAT 817197 Unconsolidated undrained triaxial
compression with pore water pressure measurement
& grain size analysis
ST-04 (GB-02) 12.5-15.0 SILTY CLAY 8/7/97 Unconsolidated undrained triaxial
compression with pore water pressure measurement
& grain size analysis
ST-05 (GB-01) 8.5-11.0 SIiLT 8/8/97 Unconsolidated undrained triaxial
compression with pore water pressure measurement
& grain size analysis

Notes:

(1) - TCL VOCs, SVOCs, and Pest/PCBs Methodology: CLP SOW OLM03.2 (CompuChem OLMO3.1); TAL Metals Methodology: CLP SOW ILMO3.0 (CompuChem ILM0O4.0);
Oil & Grease Methodology: SW846-9070/EPA 413.2, Total Organic Carbon Methodology: EPA Lioyd Khan Method, pH Methodology: LaMotte; Moisture Content
Methodology: ASTM D2216; Grain Size Analysis Methodology: ASTM D-412/422 & D-1140; and, unconsolidated undrained triaxial compression with pore water pressure.
measurement Methodology: ASTM D-2850

(2) - Equipment Rinsate Blanks were taken one per day of sampling.

(3) - A total of seven shelby tube samples were collected of which three samples, based on recovery, were submitted for analysis.
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TABLE 2A :
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS
SOIL/FILL. SAMPLES

216 PATERSON PLANK ROAD SITE
ORGANIC DETECTIONS - VOLATILES

943-6222

EPA
INITIAL PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)
(1) Sampled:8/6/97 || Sampled:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 || Sampled:8/11/97 || Sampled:8/11/97
{mg/kg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) [| RESULT (mg/kg) i RESULT (mg/kg) || RESULT (mg/kg)
198 Benzene " - - 28 38 34 73 66
1,220,000 2-Butanone - - - - 260 -
40,000 Chlorobenzene 8.4 86 74 380 1,200 1,000
940 Chloroform - - - - 54 30 31
200,000 1,1-Dichloroethane 3.4 - - 51 210 160
- Total 1,2-Dichloroethene 4.2 - - 30 24 -
62 1,2-Dichloroethane - - - - - -
200,000 Ethylbenzene 110 420 350 940 1,100 970
760 Methylene Chloride - 38 38 52 100 100
- 4-Methyl-2-Pentanone 19 - 97 190 460 420
184,000 1,1,1-Trichloroethane :
110 Tetrachloroethene
400,000 Toluene
520 Trichloroethene 520
3 Vinyl chloride - - - -
4,000,000 Total Xylenes 720 2,600 2,100 5,300 5,700 5,200

File: z\6222\F S-REPOR\TABLES\Chemsum2\olatites

Notes:
Units are in mg/kg.

(1) - EPA initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.

-" indicates that no initial PRG is available.
Indicates exceedance of the EPA initial PRG.
tuent was not detected as qualified with a "U" or "UJ".

Golder Associates
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SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS

TABLE 2A

SOIL/FILL SAMPLES
216 PATERSON PLANK ROAD SITE
ORGANIC DETECTIONS - VOLATILES

EPA I
INITIAL PRGs GB-6D GB-7F GB-14C
(1) Sampled:8/11/97 || Sampled:8/12/97 || Sampled:8/15/97
(mg/kg) PARAMETER RESULT (mg/kg)} || RESULT (mg/kg) || RESULT (mg/kg)
198 Benzene 57 62 28
1,220,000 2-Butanone 340 370 57
40,000 Chlorobenzene 260 260 49
940 Chloroform 240 340 -
200,000 1,1-Dichloroethane 120 - 16
-—- Total 1,2-Dichloroethene 49 -
62 1,2-Dichloroethane - -
200,000 Ethylbenzene 1,100 100
760 Methylene Chloride 200 -
-— 4-Methyl-2-Pentanone 440 42
184,000 1,1,1-Trichloroethane
110 Tetrachloroethene
400,000 Toluene
520 Trichloroethene
3 Vinyl chloride
4,000,000 Total Xylenes 6,100

File: 2\6222\F S-REPOR\TABLE S\Chemsum?2\volatiles

Notes:
Units are in mg/kg.

943-6222

(1) - EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.

"---" indicates that

"-" indicates that the constituent was not detected as qualified with a "U" or "UJ",

initial PRG is available.

ndicates exceedance of the EPA initial PRG.
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TABLE 2B
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS

SLUDGE/FILL SAMPLES

216 PATERSON PLANK ROAD SITE

ORGANIC DETECTIONS - SEMIVOLATILES

‘94

EPA
INITIAL PRGs B-1B GBR-02B GBR-02C GB4B GB-4D FGB-4D (Dup.)
(1) Sampled:8/6/97 Sampled:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 }| Sampled:8/11/97 || Sampled:8/11/97
(mglkg) PARAMETER RESULT {mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) [| RESULT {(mg/kg) || RESULT (ma/kg) | RESULT {mg/kg)
50,000 Phenol 1.7 56 72 48 64 70
184,000 1,2-Dichlorobenzene 0.6 14 8.4 34 28 19
- 1,4-Dichlorobenzene 0.33 - - - - -
- 2-Methylphenol - 3.5 3.3 - - -
- 4-Methylphenol 0.46 13 15 18 15 16
1,020 Nitrobenzene - - - - - -
6,000 Isophorone 1.4 50 13 - 14 8.7
40,000 2,4-Dimethylphenol - 12 11 9.9 - 9
20,000 1,2,4-Trichlorobenzene 0.081 2.3 0.95 3.3 K] 2
82,000 Napthalene 1.1 51 18 75 52 30
- 2-Methylnapthalene 0.51 21 6.5 25 18 12
--- 2-Chloronaphthalene - 55 40 31 22 16
2,000,000 Dimethylphthalate - - - 24 - -
122,000 Acenaphthene - 1.6 - 0.89 - -
--- Dibenzofuran 0.16 5.4 2.1 2.6 3.2 2
1,640,000 Diethylphthalate - - - 12 1.2 1.5
82,000 Fluorene 0.077 3.2 0.89 1.2 1.6 1.2
- Phenanthrene 0.24 12 4.3 4.1 4.2 2.8
620,000 Anthracene - 1.8 - - - -
- Carbazole - 0.92 - - - -
- Di-n-butylphthalate 0.37 - - 52 8.7 9.1
82,000 Fluoranthene - 6.9 1.8 2.5 2 1.3
62,000 Pyrene - 4.6 1.1 1.6 1.8 0.98
400,000 Butylbenzylphthalate 0.043 - - 20 2.2 2.9
7.8 Benzo(a)anthracene - 24 0.55 0.9 0.59 0.47
78,000 Chyrsene - 3 0.72 11 11 0.81
400 Bis(2-ethylhexyl)phthalate 7.3 37 8.5 { 190 110
40,000 Di-n-octylphthalate 0.5 - - 4.5 4.7
7.8 Benzo(b)fluoranthene 0.069 2.3 - 0.82 0.7 -
78 Benzo(k)fluoranthene 0.068 1.6 - 0.62 0.49 -
0.78 Benzo(a)pyrene - - - - -
78 Indeno(1,2,3-cd)pyrene - - - - -
0.78 Dibenz(a h)anthracene - . - - -
-— Benzo(g,h,l)perylene - - 0.6 - -

File: 2\6222\FS-REPOR\TABLES\Chemsum?2\semivolatiles

Notes:
Units are in mg/kg.

(1) - EPA initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.
“---" indicates that no initial PRG is available.

dicates exceedance of the EPA initial PRG.
indicates that the constituent was not detected as qualified with a "U" ,"UJ" or "R".

Golder Associates

Page 1 of 2
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Nov.ﬁ 997

SUMMARY OF CHEMICAL ANALYSIS DETECTIONS

ORGANIC DETECTIONS - SEMIVOLATILES

TABLE 2B

SLUDGE/FILL SAMPLES
216 PATERSON PLANK ROAD SITE

EPA
INITIAL PRGs GB-6D GB-7F GB-14C
(1) Sampled:8/11/97 | Sampled:8/12/97 || Sampled:8/15/97
{mglkg) PARAMETER RESULT (mg/kg) )f RESULT (mg/kg) || RESULT (mg/kg)
50,000 Phenol 140 95 25
184,000 1,2-Dichlorobenzene 57 130 3.4
- 1,4-Dichlorobenzene - - -
- 2-Methyliphenol - - -
o 4-Methylphenol 24 20 5.6
1,020 Nitrobenzene - 380 -
6,000 Isophorone 33 20 11
40,000 2,4-Dimethylphenol 19 10 4.7
20,000 1,2,4-Trichlorobenzene 5.7 - -
82,000 Napthalene 73 57 3
- 2-Methylnapthalene 28 21 1.1
- 2-Chloronaphthalene 97 35 23
2,000,000 Dimethylphthalate - - -
122,000 Acenaphthene - - -
-—- Dibenzofuran - 3.9 - -
1,640,000 Diethylphthalate 4.2 13 -
82,000 Fluorene 2 - -
--- Phenanthrene 6.3 5.5 -
620,000 Anthracene - - -
— Carbazole - - -
-~ Di-n-butylphthalate 42 56 -
82,000 Fluoranthene 3.7 - -
62,000 Pyrene 3.6 - -
400,000 Butylbenzylphthalate 19 37 -
7.8 Benzo(a)anthracene -
78,000 Chyrsene -
400 Bis(2-ethylhexyl)phthalate 1.3
40,000 Di-n-octylphthalate -
7.8 Benzo(b)fluoranthene - - -
78 Benzo(k)fluoranthene - - -
0.78 Benzo(a)pyrene 0.55 - -
7.8 Indeno(1,2,3-cd)pyrene 0.79 - -
0.78 Dibenz(a,h)anthracene - - -
-— Benzo(g,h, l)perylene 1.2 - -

File: 2:\6222\FS-REPOR\TABLES\Chemsum?2\semivolatiles

Notes:
Units are in mg/kg.

(1) -EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.

All results reported on a wet weight basis.
"= indi initial PRG is available.

: Indicates exceedance of the EPA initial PRG.
" indicates that the constituent was not detected as qualified with a “U" "UJ" or "R".

Golder Associates

Page 2 of 2
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November 1997

TABLE 2C

SUMMARY OF CHEMICAL ANALYSIS DETECTIONS

SLUDGE/FILL SA

MPLES

216 PATERSON PLANK ROAD SITE
PESTICIDE/PCB DETECTIONS

943-6222

EPA
INITIAL PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)
(1) Sampled:8/6/97 || Sampled:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 || Sampled:8/11/97 J| Sampled:8/11/97
(mg/kg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) | RESULT (mg/kg) || RESULT (mg/kg)

—- Endrine Ketone - - - - - 12

0.34 Aldrin’ - - - - -

0.36 Dieldrin - - - - -

10-25 Aroclor-1242

Notes:

Units are in mg/kg.

(1) - EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.

itial PRG is available.

File: z\6222\FS-REPOR\TABLES\Chemsum2\Pest&PCB

Indicates exceedance of the EPA initial PRG.

-" indicates that the constituent was not detected as qualified with a "U~, "UJ” or "R".

Golder Associates

Page 1 of 2



November 1997 943-6222

TABLE 2C
SUMMARY OF CHEMICAL ANALYSIS DETECTIONS
SLUDGE/FILL SAMPLES
216 PATERSON PLANK ROAD SITE
PESTICIDE/PCB DETECTIONS

EPA
INITIAL PRGs GB-6D GB-7F GB-14C
(1) Sampled:8/11/97 || Sampled:8/12/97 || Sampled:8/15/97
(mg/kg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg)
-—- Endrine Ketone - - -
0.34 Aldrin - - -
0.36 Dieldrin
10-25 Aroclor-1242

0ECTOT

Notes:

Units are in mg/kg.

(1) - EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.

i that no initial PRG is available.

ndicates exceedance of the EPA initial PRG.

-

stituent was not detected as qualified with a "U", "UJ” or "R".

File: Z\6222\FS-REPOR\TABLES\Chemsum2\Pest&PCB Golder Associates Page 2 of 2
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November 1997 943-6222
TABLE 2D
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS
SLUDGE/FILL SAMPLES
216 PATERSON PLANK ROAD SITE
INORGANIC DETECTIONS
EPA
INITIAL PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)
(1) Sampled:8/6/97 [ Sampled:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 j| Sampled:8/11/97 || Sampled:8/11/97
{mg/kg) PARAMETER RESULT (mg/kg) | RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) [| RESULT (mg/kg) || RESULT (mg/kg)
-— Aluminum 5,140 5,040 3,090 4,270 3,890 3,800
820 Antimony 1.4 1.3 2.7 10.1 8.1 7.4
3.2 Arsenic
— Barium 349 119
1.34 Beryllium 0.41 0.56 0.86 1.30
1,020 Cadmium 147 6.4 10 43.4 52 39
--- Calcium 19,200 18,800 37,300 23,900 37,400 36,700
10,200 (Vi) Chromium 58 91.9 203 209 265 255
-—- Cobalt 2.9 2.7 1.9 5.6 4.7 4.2
76,000 Copper 5,760 975 2,590 6,350 4,180 4,250
— Iron 9,830 6,140 4,920 13,600 11,400 10,000
500-1,000 Lead 245 228 479 g '
--- Magnesium 2,780 1,340 5,280 2,260 3,280 3,240
-— Manganese 124 80.7 123 189 181 168
620 Mercury 2.2 7.5 2.9 4.7 4.4 3.7
40,000 Nickel 10.5 9.9 12.8 16.7 19.9 18.9
--- Potassium 395 625 480 507 537 529
10,200 Selenium 3.8 - 1.1 1.7 2.2 2.0
10,200 Silver 0.53 2.8 4.9 1.4 6.9 7.2
—-- Sodium 6,550 35,800 44,500 10,100 28,000 28,200
144 Thallium - - - - - -
- Vanadium 12.3 12.9 12.3 19.2 17.5 16.7
620,000 Zinc 242 268 365 1,840 2,260 2,500

Notes:
Units are in mg/kg.

(1) - EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.

File: z:\6222\FS-REPOR\TABLES\Chemsum2\Total metals

indicates that no initial PRG is available.
dicates exceedance of the EPA initial PRG.

uent was not detected as qualified with a "U" or "UJ".

Golder Associates

Page 1 of 2
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November 1997

SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS

TABLE 2D

SLUDGE/FILL SAMPLES

216 PATERSON PLANK ROAD SITE

INORGANIC DETECTIONS

EPA
INITIAL PRGs GB-6D GB-7F GB-14C
(1) Sampled:8/11/97 || Sampled:8/12/97 || Sampled:8/15/97
{mg/kg) PARAMETER RESULT (mg/kg) jl RESULT (mg/kg) || RESULT (mg/kg)
- Aluminum 4,830 2,660 3,990
820 Antimony 6.0 12.8 1.2
3.2 Arsenic
- Barium
1.34 Beryllium .
1,020 Cadmium 34.1 47.4 6.7 .
-— Calcium 25,600 19,800 21,900
10,200 (V!) Chromium 260 233 71.5
- Cobalt 4.4 4.5 1.4
76,000 Copper 2,970 1,830 10,200
- Iron 12,000 22,700 3,370
500-1,000 Lead 25 152
— Magnesium 2,550 1,420 5,260
-—- Manganese 198 153 81.1
620 Mercury 6.2 31 0.79
40,000 Nickel 148 12.4 7.6
-— Potassium 496 300 443
10,200 Selenium 1.1 2.0 -
10,200 Sitver 1.4 1.8 0.6
- Sodium 13,900 8,540 35,500
144 Thallium - - -
--- Vanadium 18.9 19.3 6.7
620,000 Zinc 2,980 10,000 218

Notes:
Units are in mg/kg.

943-6222

(1) -EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated Novemnber 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.

File: z:\6222\FS-REPOR\TABLES\Chemsum2\Total metals

indicates that no initial PRG is available.
-Indicales exceedance of the EPA initial PRG.
tituent was not detected as qualified with a "U" or "UJ".

Golder Associates

Page 2 of 2
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November 1997 TABLE 2E 943-6222
SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS
SLUDGE/FILL SAMPLES
216 PATERSON PLANK ROAD SITE
ADDITIONAL PARAMETER DETECTIONS

INITIAL
EPA PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)

1 Sampled:8/6/97 || Sampled:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 || Sampled:8/11/97 || Sampled.8/11/97

(ma/kg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg)|| RESULT {mg/kg}|| RESULT {mg/kg)|| RESULT (mg/kg)
- Oil and Grease, Gravimetric (2) 19000 42000 50900 44800 41300
- Oil and Grease, Infrared 18700 27000 28300 83700 21900 17800
- TOC 16000 - 31700 36600 53500 61500 52600

Notes:

Units are in mg/kg.
(1) - Initial EPA Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
(2) - Analysis not performed.
All results reported on a wet weight basis (sludge) except for sample B-1B.
".--" indicates that no initial PRG is available.
Indicates exceedance of the initial EPA PRG.

"-" indicates that the constituent was nbl detected as qualified with a "U" or "UJ".

G:\projects\943-6222\fs-reporitables\Chemsum?2 Golder Associates Page 1 of 2
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November 1997

SUMMARY OF CHEMISTRY ANALYSIS DETECTIONS

TABLE 2E

SLUDGE/FILL SAMPLES

216 PATERSON PLANK ROAD SITE
ADDITIONAL PARAMETER DETECTIONS

INITIAL
EPA PRGs GB-6D GB-7F GB-14C
(1) Sampled:8/11/97 || Sampled:8/12/97 || Sampled:8/15/97
{mga/kg) PARAMETER RESULT (mg/kg)|| RESULT (mg/kg)|| RESULT (mg/kg)
- Oil and Grease, Gravimetric 57200 106000 76900
- Oil and Grease, Infrared 38400 47800 3040
- TOC 62900 30600 30800

Notes:

Units are in mg/kg.

943-6222

(1) - Initial EPA Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.

(2) - Analysis not performed.

Al results reported on a wet weight basis (sludge) except for sample B-1B.

“..." indicates that no initial PRG is available.

"." indicates that the constituent was not detected as qualified with a "U” or "UJ".

G:\projects\943-6222\fs-repor\tables\Chemsum?2

Indicates exceedance of the initial EPA PRG.

Golder Associates

Page 2 of 2
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GEOPHYSICAL
SURVEY LIMITS

e

EDGE OF PAVEMENT

|
ww-as¥®,_ o sca e feet

NOTES

1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
DATUM BASED ON NAVD 1920,

2.) LOCATION OF SLURRY WALL INVESTIGATION BORINGS AND TEST PIT LOCATIONS ARE
APPROXIMATE. BORING & TEST PIT LOCATIONS WERE PREVIOUSLY SURVEYED USING A
SITE SPECIFIC COORDINATE SYSTEM.

REFERENCE

1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 08/12/982, SCALE 1"=40",

2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GECD
CORPORATION, NEWFOUNDLAND, NJ IN OCTOBER 1998 AND SOIL BORINGS IN
AUGUST 1987,

3.) SLURRY WALL BORINGS AND FEATURES FROM THE INTERIM REMEDIAL MEASURES
TAKEN FROM CANONIE ENVIRONMENTAL, 1992 “INTERIM REMEDY FOR FIRST OPERABLE
UNIT", AUGUST 1992. .

4.) DAMES & MOORE, 1990. "FINAL REPORT — REMEDIAL INVESTIGATION SCP SITE,
CARLSTADT, NEW JERSEY", MARCH 1, 1980.

S.) DAMES & MOORE, 1989, — "“TEST PIT INVESTIGANION SCP / CARLSTADT JULY 1989
CARLSTADT, NEW JERSEY®, AUGUST 4, 1983.

ROAD

PLANK

PATERSON

200

feet

AREAS INTERPRETED AS CLEAR FOR DRILLING
(AREAS INTERPRETED AS CLEAR OF LARGE BURIED METAL
OBJECTS WITHIN 10 FEET OF GROUND SURFACE)

INTERPRETED SLUDGE AREA

SOIL BORING LOCATION
(COMPLETED AS PART OF THE FFS INVESTIGATION)

EXISTING MONITORING WELL
(INSTALLED DURING THE REMEDIAL INVESTIGATION)

SHALLOW PIEZOMETER
(INSTALLED DURING THE REMEDIAL INVESTIGATION)

EXTRACTION WELL

PART OF THE IRM CONSTRUCTION)

SLURRY WALL CONSTRUCTION INVESTIGATION BORING
(INSTALLED DURING REMEDIAL DESIGN)

i

'

(INSTALLED DURING THE REMEDIAL INVESTIGATION AND
RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS

TEST PIT (CONDUCTED DURING TEST PIT INVESTIGATION)

77

2000.0.0.0.0.

—_ e —

PROPERTY /RIGHT~OF —WAY BOUNDARIES
1 FT. CONTOUR LINE (FT. — MSL)

EDGE OF STREAM

FENCE

SLURRY WALL ALIGNMENT

SHEET PILE WALL
ALIGNMENT

ELECTRIC AND WATER DISCHARGE LINES

wov 21 1847 -

JOB No.: 943-6222 SCALE: AS SHOWN :

ox 5% DWD DATE 10/14/97 SUMMARY OF GEOPHYSICAL
o B Som L o NJO3-745 SURVEY RESULTS

REV BY: #/— DR SUBTTLE: 13.
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A - ESTIMATED EXTENT OF SLUDGE "HOT-SPOT" AREA A’
NW B St LEGEND
GB-08 INTERSECTION OF
7 NE | CROSS SECTION B-8' — ———— DETAIL OR CROSS SECTION DESIGNATION
15— MW—7 —15 2[5/ =——— FIGURE No. WHERE DETAIL OR CROSS SECTION IS PRESENTED
5 SW —— FIGURE No. WHERE LOCATION OF DETAIL OR CROSS SECTION
cB-07 GB-06 SLUDGE GB—-04 IS FIRST SHOWN
< GB-01 = BOREHOLE LABEL
0""’:’: ":;"'V’»' B-1 4 ft. NW|—= PROJECTED DISTANCE
10- O N O -0
X X X A X X X KX X RS~
S Ve Y% % e %% %% SLURRY WALL
RILRIHHHIIILLHHLL
200020207 0% %0 %0 0202020,
LA ALELLLIKKK
0’0‘0"/ VDN *\0\’0’% S
™~ X ~~
- "",‘/ VAV AV AV v \‘\“"" "‘0”’0""”“" V4 - L BOTTOM OF BOREHOLE
2 5 K2 72\ 7777 47 LYK 190 % %% %0 % % % %% /s 2
o RS SRR
- 72020782747 7X5 e 2050 %% %% % | ' :
c ANV S s 2% 0.?‘?.0."0.@'0‘0‘ / - %2 FILL
> s 77 s s SOSERILL L RO CRXRXV) >
o RN NNy VN QLS / S
S SN SN /—-o N =4 SLUDGE /FILL
E 77 /7 L SN < % § Vi
X 7 / /7 ; ; j ; ; ; :’:":PéAi":*:’:':*:':’:’:'/ s
r Y + + + f‘«r‘o‘qr’o’o 2222;2 )
/ 4 /7 . ? i SLUDGE
5 / / GRAY SILT/BEDDED CLAY Ry ST yos cLAY / 5 =
/ ok £ 2 4 dkdod Ll % e PEAT
VARVED CLAY / GRAY SILT / BEDDED CLAY
/ / : (UPPER HORIZON
"/ / GLACIOLACUSTRINE VARVED CLAY)
-10-— r\ L -10
-A' SOFT TILL
A GEOLOGICAL CROSS SECTION A-A Y —— APPROXIMATE GROUNDWATER SURFACE
w = BASED ON AVERAGE WATER LEVEL DATA
OBTAINED FROM NEARBY PIEZOMETERS IN
NOTES JULY 1997
1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
DATUM BASED ON NAVD 1929.
2.) LOCATION OF SLURRY. WALL INVESTIGATION BORINGS AND TEST PIT LOCATIONS ARE
APPROXIMATE. BORING & TEST PIT LOCATIONS WERE PREVIOUSLY SURVEYED USING A
SITE SPECIFIC COORDINATE SYSTEM. N{W 211 4007
REFERENCE
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR, 20 0 20
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS,/PLANNERS,/LANDSCAPE T e g —
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40'. horizontal scole feet
2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD 5 0 5
CORPORATION, NEWFOUNDLAND, NJ IN OCTOBER 1996 AND SOIL BORINGS IN — e —
AUGUST 1997. ;
vertical scale feet '
3.) SLURRY WALL BORINGS AND FEATURES FROM THE INTERIM REMEDIAL MEASURES - 101237
TAKEN FROM CANONIE ENVIRONMENTAL, 1992 "INTERIM REMEDY FOR FIRST OPERABLE e YRErTIT — A5 SITOWN
UNIT", AUGUST 1992.
4 ES & MOORE, 1990. "FINAL REPORT — REMEDIAL INVESTIGATION SCP SITE i DWD i 10/14/97 GEOL TION A-A’
) gQ:LSTADT. NEW JERSEY", M?\%?CH 1, 1990. ' oK er: Som ALE Na NJO3—774 OLOGICAL CROSS SEC
. REV BY: W OR SUBTIMLE: 13
5.) DAMES & MOORE, 1989, — “TEST PIT INVESTIGATION SCP / CARLSTADT JULY 1989
CARLSTADT, NEW JERSEY", AUGUST 4, 1989. IGURE
Golder Associates 216 PATERSON PLANK ROAD SITE 4




B ESTIMATED EXTENT OF

Bl

SLUDGE "HOT—SPOT" AREA T LEGEND
SW INTERSECTION OF NE :
15~ CROSS SECTION A-A —15 —~———— DETAIL OR CROSS SECTION DESIGNATION
CB-04 &[5/ = FIGURE No. WHERE DETAIL OR CROSS SECTION IS PRESENTED
GB-12 AT SE _ — FIGURE No. WHERE LOCATION OF DETAIL OR CROSS SECTION
4 NW SLURRY IS FIRST SHOWN
WALL
10— 10 GB—01 —=———BOREHOLE LABEL"
CB—14 GB—-15 4 ft. NW|-—=————PROJECTED DISTANCE
L5712 237 Nw
@ g @
> 5 VvV eV —5 =
| VAV / ) I ~—a————BOTTOM OF BOREHOLE
E /V/ ST S S / E
> VA VAV AV SV AV AV AN AV a4 >
Q 7V 7 stuocesmil” 7~ 7 7 2 FiLL
< 0— NS LSS L o g
o SNWrrrrrrrrrr sy =
w w .
srrrrrrrrry s/ SLUDGE /FILL
VAV VAV AV AV AV AV AV AV Ay 4 yavi
SN\ s ~—— PEAT
" PEAT
-5— GRAY SILT/BEDDED CLAY A ——5
v ‘ 8 GRAY SILT / BEDDED CLAY
VARVED CLA W (UPPER HORIZON
/] GLACIOLACUSTRINE VARVED CLAY)
SOFT TILL /
Z
-10—-- -10 X APPROXIMATE GROUNDWATER SURFACE
B GEOLOGICAL CROSS SECTION B_B' BASED ON AVERAGE WATER LEVEL DATA
OBTAINED FROM NEARBY PIEZOMETERS IN
Q y _ JULY 1997
NOTES :
1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
DATUM BASED ON NAVD 1929, _
2.) LOCATION OF SLURRY WALL INVESTIGATION BORINGS AND TEST PIT LOCATIONS ARE : .
APPROXIMATE. BORING & TEST PIT LOCATIONS WERE PREVIOUSLY SURVEYED USING A HOV 21 1897
SITE SPECIFIC COORDINATE SYSTEM.
REFERENCE
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR, 20 0 20
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE :
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40'". )
‘ horizontal scale feet
2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD 5 0 5
CORPORATION, NEWFOUNDLAND, NJ IN OCTOBER 1996 AND SOIL BORINGS IN
AUGUST 1997. ey —
vertical scale feet
3.) SLURRY WALL BORINGS AND FEATURES FROM THE INTERIM REMEDIAL MEASURES 101238
TAKEN FROM CANONIE ENVIRONMENTAL, 1992 “INTERIM REMEDY FOR FIRST OPERABLE
UNIT®, AUGUST 1992. J08 No.: 943-6222 SCALE: AS SHOWN
4.) DAMES & MOORE, 1990. “FINAL REPORT — REMEDIAL INVESTIGATION SCP SITE, OR 8% DWD OATE: 10/14/97 ’
CARLSTADT, NEW JERSEY", MARCH 1, 1990. Swon Som — NI03-775 GEOLOGICAL CROSS SECTION B-B
5.) DAMES & MOORE, 1989. — "TEST PIT INVESTIGATION SCP / CARLSTADT JULY 1989 REV BY: #/ OR SUBTITLE: 13 .
CARLSTADT, NEW JERSEY", AUGUST 4, 1989. ' e
Golder Associates 216 PATERSON PLANK ROAD SITE




o

‘::;.
Tys

.

-
i

PR

45

GEOPHYSICAL
SURVEY LIMITS

N

EDGE OF PAVEMENT _ 50

MW-8S ¥ yw-8D

NOTES

/ ESTIMATED AREAL EXTENT
OF SLUDGE "HOT SPOT" AREA

1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL .
DATUM BASED ON NAVD 1829.

2.) LOCATION OF SLURRY WALL INVESTIGATION BORINGS AND TEST AT LOCATIONS ARE .

APPROXIMATE. BORING & TEST PIT LOCATIONS WERE PREVIOUSLY SURVEYED USING A
SITE SPECIAC COORDINATE SYSTEM.

REFERENCE

1.) TOPOGRAPHIC OATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WSEMAN & TAYLOR CONSULTING ENGNEERS/SUNVEYG!S/PLANNERS/LA_NDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 17=40",

2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOO
CORPORATION, NEWFOUNDLAND, NJ IN OCTOBER 1996 AND SOIL BORINGS IN
AUGUST 1997.

) SWURRY WALL BORINGS AND FEATURES FROM THE INTERIM REMEDIAL MEASURES
TAKEN FROM CANOMNIE ENVIRONMENTAL, 1992 “INTERIM REMEDY FOR FIRST OPERABLE
UNIT", AUCUST 1992

4.) DAMES & MOORE, 1990, "FINAL REPORT — REMEDIAL INVESTIGATION SCP SITE,
CARLSTADT, NEW JERSEY", MARCH 1, 1990,

5.) DAMES & MOORE, 1989, — “TEST MT INVESTIGATION SCP / CARLSTAOT JULY 1989
CARLSTADT, NEW JERSEY", AUGUST 4, 1969.
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LEGEND _

DETAIL OR CROSS SECTION DESIGNATION

FIGURE No. WHERE DETAIL OR
CROSS SECTION IS PRESENTED

FIGURE No. WHERE LOCATION OF DETAIL

OR CROSS SECTION IS SHOWN

SOIL BORING LOCATION

(COMPLETED AS PART OF THE FFS INVESTIGATION)
EXISTING MONITORING WELL

{INSTALLED DURING THE REMEDIAL INVESTIGATION)

SHALLOW PIEZOMETER
(INSTALLED DURING THE REMEDIAL INVESTIGATION)

EXTRACTION WELL
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Al.0 GEOPHYSICAL SURVEY

Al.l  Background

A geophysical survey was carried out 216 Paterson Plank Road Site (Site) in Carlstadt, New Jersey.
The purpose of the survey was to assist in determining the approximate extent of areas containing

sludge material and debris within the two former pond areas and the B-1 area.

The geophysical survey was carried out over an area of approximately 1.75 acres covering the
north-east portion of the site (Figures Al and A2). The geophysical methods originally proposed
for the survey were electromagnetic induction (EM31) and ground penetrating radar (GPR). The
EM31 survey was intended to map the areal distribution of apparent conductivity within the survey
area with the expectation that the sludge materials would have an apparent conductivity different
from the surrounding materials. The GPR survey was intended to profile the thickness of the

materials.

After starting the EM31 survey, it became obvious that the materials under the HDPE liner
covering the Site were highly conductive and that there was a considerable amount of buried metal
present. Notably, the EM31 readings were highest in the area of the former ponds interpreted from
the aerial photographs. The lowest recorded apparent conductivity in areas apparently free from the
influence of buried metal were on the order of 100 to 120 milli seimens per meter (mS/m), which 1is
high for most natural or undisturbed earth materials. Also, due to the high apparent conductivity of
the subsurface materials, it was apparent that the GPR survey would not be effective for profiling

since GPR energy is rapidly attenuated in conductive materials.

Based on the early results of the EM31 survey, it was necessary to revise the geophysical

investigation as follows:

¢ complete the EM31 survey to map the distribution of apparent conductivity beneath the
HDPE liner and responses (quadrature and inphase) indicative of buried metal

e complete an EM61 survey to clearly identify areas underlain by buried metal objects
(possible large metal objects and slabs of reinforced concrete), and

e complete a test with the GPR system to verify the expected lack of depth of investigation.
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The investigation was redesigned to use the EM61 response data, which is indicative of buried
metal objects, to filter out data from the EM31 data set for those locations where the EM61
readings were in excess of a threshold value. The residual contoured EM31 response data could
then be expected to relate only to conductive material free from the response due to buried metal.
The interpretation of the data is based on premise that sludge materials are highl.y conductive (>250
mS/m) compared to the surrounding materials. A detailed discussion of the procedures and

interpretations is provided below.
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A2.0 INSTRUMENTS

A2.1 Frequency Domain Electromagnetic Induction (GEONICS EM31) Survey

Readings were taken with a GEONICS® EM31 which is an electromagnetic induction device
well suited to mapping terrain apparent conductivity and response indicative of buried metal.

With the frequency domain electromagnetic induction technique, an alternating current is
passed through a wire coil (the transmitter) producing a time-varying magnetic field. This field
in turn induces current to flow in any nearby conductor, the ground included. These induced
currents produce a secondary time-varying magnetic field which is sensed, together with the
primary field, at a receiver coil. The quadrature and inphase components of the secondary

field are measured relative to the primary field.

Quadrature Response (Apparent Conductivity)

The quadrature component for the EM31 is primarily designed to be sensitive to materials
which have a low induction number, such as earth materials or poorly conducting metallic
targets. Typically, the quadrature response is referred to as the apparent conductivity response.
For the EM31, quadrature response is calibrated to give a measure of the bulk apparent
conductivity of the subsurface for a roughly hemispherical volume of radius 15 feet, centered at

the measurement point.

Apparent conductivity is primarily a function of interconnected porosity, clay content, moisture
content and the dissolved ion concentration in the pore fluid. Temperature, phase state of the
pore water and the amount and composition of any suspended colloids in the pore water also
contribute to conductivity but to a lesser degree. An increase in any of these properties would
result in an elevated apparent conductivity. Background is estimated as the response from
uncontaminated native materials free from the influence of buried or surface metal. Quadrature
response is dominated by large positive or negative readings (relative to background) in the near
presence of metal conductors, depending on their size, orientation and distribution. Under these
conditions, the instrument cannot make a valid measurement of apparent conductivity and the
reading can only be considered as an indication of the near presence of highly conductive

materials or soils. Instrument output is in mS/m which are units of apparent conductivity.
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Inphase Response

The measured inphase component is most sensitive to targets which have a high induction
number and are good conductors (primarily larger surface and buried metal objects). - As such,
the inphase response is sensitive to buried and surface metal and relatively insensitive to
changes in apparent conductivity of the subsurface. As with the quadrature response,
instrument response can be positive or negative (relative to background) depending on the size,
orientation and distribution of the metal objects causing the anomalies. In addition, very highly
conductive, non-metallic materials (such the sludge materials thought to be buried in the
vicinity of the former pond areas and B-1 area) can produce an anomalous high inphase
response. Instrument output for inphase is in parts per thousand (ppt) as a ratio of the

secondary to primary field strength.

A2.2  Time Domain Electromagnetic Induction (GEONICS EM61) Survey

Readings were taken with a GEONICS® EMS61, a transient electromagnetic (TEM) induction
device. This instrument provides response indicative of buried metal within the upper 10 to 12 feet
of ground surface with excellent lateral resolution and can be used for mapping buried metal in

close proximity (less than 3 to 6 feet) to surface objects such as buildings and fences.

The instrument consists of a transmitter loop (1x1 metre) that generates a pulsed primary magnetic
field which in turn induces electrical eddy currents in nearby metallic objects. Decay of these eddy
currents is recorded on two 1x1 metre receiver coils mounted together with the transmitter coil at
0.5 and 1 metres above ground surface. The two coils - top and bottom - measure an early and late
time earth or secondary response. These data are processed to generate a third response - the
differential channel. Typically, the bottom coil and differential channel data are presented for
interpretation of the presence of buried metallic objects. The effect of the differential calculation is

to remove or filter out instrument response due to shallow and surface scrap metal objects.

For the field work, instrument response was recorded and displayed with an integrated digital data
logger. The instrument is equipped with a wheel-mounted counter to trigger data recording for

every 0.19 to 0.20 metres of travel.
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The EM61 can reliably detect a single 55 gallon drum at depths up to 10 feet in the absence of
other surface metal and electrical interference and larger targets (USTs) at shallower depth can be
resolved in the near presence of surface metal with some interpretation. An advantage with this
technique is that the instrument is insensitive to changes in apparent conductivity of the ground

and is relatively insensitive to buried linear conductors such as cables, pipes and ground wires.
A23  Ground Penetrating Radar (GSSI SIR System 8) Survey

The ground penetrating radar test survey was completed with the GSSI SIR System 8 and utilizing
120 MHz, 300 MHz and 500 MHz antenna systems.

A GPR system consists of an antenna, a control unit and a computer and/or plotter for displaying
the data. The control unit generates a pulse of electrical energy which, when transmitted by the
GPR antenna, produces an electromagnetic wave with a central frequency dependent on the
characteristics of the antenna. The antenna also acts as a receiver for energy which is subsequently
reflected back from subsurface interfaces. The reflections are recorded in time and depth scales
" derived based on assumed or measured values for the velocity of propagation of radar energy in the
subsurface. Reflections occur at interfaces where there is a change in the dielectric permittivity
such as sand/clay, soil/rock soil/metal, etc. Reflections can even occur where there is a slight

change in the water saturated porosity.

In a GPR survey, the antenna system is moved along a survey line and readings are taken at discrete
intervals. If the readings are taken quickly enough, and the antenna is moved slowly, the resultant
plot of the data represents a quasi-continuous profile of the subsurface changes in dielectric

permittivity.
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A3.0 FIELD WORK

A grid was laid out over the survey area to provide a reference for the EM31 and EM61 readings,
GPR traverses and possible follow-up intrusive investigation. Care was taken to avoid puncturing
the HDPE liner covering the site. Grid lines were laid out at 6 foot intervals and fiducial references
were marked at 6 foot intervals. The grid was marked on the liner with fluorescent spray paint and

pin-flags taped to the HDPE liner.

EM31 readings were recorded at 3 foot intervals on lines spaced 6 feet apart. The EM61 data were
recorded on the same survey line but with readings at 8 inch (0.2 metre) intervals. The GPR test
was run along Line 200 W with fiducial marks at 6 foot intervals and quasi-continuous data was

recorded for the 120 MHz, 300 MHz and 500 MHz antenna systems.
Readings were recorded in the field on a data logger and then downloaded to a portable computer
for plotting and analysis. Field data were prepared and processed using the GEOSOFT® Mapping

(2D) Processing System. This system is comprised of a suite of micro-computer programs

designed to effectively process data and create high quality presentation maps.
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A4.0 RESULTS

The results from the survey are presented on ten figures.

Figures Al and A2 - show the geophysical survey area (Figure Al) and the instrument reading
locations (EM31 and EM61) within the geophysical survey area (Figure A2). The geophysical
survey grid was “fitted” to the base map based on observations and chained measurements made at

the time of the survey. Accuracy is expected to be on the order of +/- 1 foot.

Figures A3 and A4 - show the color contoured data from the EM61 survey. The bottom coil
response data (Figure A3) indicates all of the buried metal (deep and shallow) sensed by the
instrument and the differential response data (Figure A4) depicts the location of large buried metal
objects at approximate depth greater than 1 foot. Readings in excess of 200 mV (Figure A3) and in
excess of 75 mV (Figure A4) indicate the presence of buried metal objects or accumulations of

buried metal objects.

Figures A5 and A6 - show the color contoured data from the EM31 survey. The quadrature
response or apparent conductivity data (Figure AS) shows the distribution of apparent conductivity
for a depth of investigation on the order of 15 feet inclusive of response due to buried metal within
10 feet of ground surface. The inphase response data (Figure A6) typically just shows the
distribution of buried metal within 10 feet of ground surface. However, for areas underlain by
highly conductive earth materials, the contoured distribution of anomalous inphase response will
mimic the contoured quadrature response. The detection limit for buried metal objects is on the

order of 10 feet for both the quadrature and inphase response.

Figures A7 and A8 - show the processed color contoured data from the EM31 survey. Processing
consisted of removing all readings from the quadrature and inphase response data sets that were
apparently affected by buried metal and re-contouring the data in an effort to only show the
distribution of high apparent conductivity earth material (inclusive of the materials containing

sludge).

The processed inphase response data appear to show a zone of highly conductive materials that may

correlate to the location of the former pond areas. The premise is that the materials deposited in the
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former pond areas has formed a highly conductive material. This effect has been observed at a
number of other sites where used motor oils, and other liquid wastes have been mixed with clayey

soils and deposited in landfill sites.

Figure A9 - This figure shows the interpreted distribution of anomalous high apparent conductivity
material thought to be associated with the former pond areas and areas that should be clear of
buried metal objects (within 10 feet of ground surface). However, it is possible that scrap metal

may be encountered in boreholes within the area of anomalous high apparent conductivity.

Figure A10 - The GPR test line data are shown in profile for the 120 MHz, 300 MHz and 500 MHz
antenna systems. The depth scales shown are based on an assumed velocity of propagation of radar
energy in the subsurface of 0.2 feet per nanosecond and are calibrated to the 10 nanosecond time
scale. The sections show dark banding within 10 to 20 nanoseconds of “time zero” and almost
complete attenuation of any apparent signal subsequently. This is typical of collecting data over
highly conductive ground. The maximum apparent depth of investigation is limited to less than 1

to 2 feet and therefore, these data are not useful for subsurface imaging at this site.

As noted, the apparent conductivity response was anomalously high over much of the site with an
apparent background of 100 to 120 mS/m. Terrain apparent conductivity in the vicinity of the
former pond areas was very high: in excess of a measured response of 250 mS/m. It is important to
note that the EM31 response is non-linear above a response of approximately 120 mS/m and the
terrain apparent conductivity of the buried materials in the area of the sludge pit locations is likely

much higher.

\\gai_mtl1\projects\document\projects\943-6222\fs-repor\geophysi\geotext.doc

Golder Associates

101249


file:////gai_mtll/projects/document/projects/943-6222/fs-repor/geophysi/geotext.doc

PATERSON PLANK ROAD

R=40 00
L=58.10
1=35.53

‘\\

- — -
T

+ 3
cgmer )
o R | -
v}
[+ 4
g |
|
w
o
(4
e S
5] H
(8] 1 x
1
SE

TRAILER

h-]

- HEADWALL

<8.C.S. A
< EASEMENT AS PER
K BOOK 5714, PG. 71

. gu\l\‘d 40 3003

‘— SHEET PILE WALL
* 1 ALUGNMENT

SLURRY WALL R
ALIGNMENT : y

&

L7777 el

HOLDING
.. TANK/DIKE

| GEBPHYSICALY
- SURVEY LIMITSY

——/——

x

S — = T s BOUNDARY UNE AS SHOWN ON SURVEY \
-7 o BY ENSURPLAN, INC. WOODBRIDGE, N.J.
: . PREPARED ON §-11-86 .

CLIENT PROJ. Mo. DRAFTING SUBTITLE: 13
A oes oY | SOM [09/26/97] sear: AS SHOWN |
N - o IS [ AV} FIGURE A1

LEGEND

SO BORING LOCATION
(COMPLETED AS PART OF THE FFS INVESTIGATION)

EXISTING MONITORING WELL
(INSTALLED DURING THE REMEDIAL INVESTICATION)

SHALLOW PIEZOMETER
(INSTALLED DURING THE REMEDWL INVESTIGATION)

EXTRACTION WELL

(INSTALLED DURING THE REMEDIAL INVESTICATION AND
RETROFITTIED FOR SHALLOW CROUNOWATER EXTRACTION AS
PART OF THE IRM CONSTRUCTION)

SLURRY WALL CONSTRUCTION INVESTIGATION BORING
{INSTALLED DURING REMEDIAL OESIGN)

NEW MONITORING WELL
{INSTALLED DURING THE OFF~-PROPERTY INVESTIGATION)

TEST PIT (INSTALLED DURING TEST PIT INVESTIGATION)
—— — — ——  SITE PROPERTY-BOUNDARY
--------------------- PROPERTY/RIGHT—OF ~WAY BOUNDARIES

1 FT. CONTOUR LINE (FT. ~ MSL)

~ .. .~ EDGE OF STREAM

——— FENCE

ELECTRIC AND WATER DISCHARGE LINES

V2 vz SLURRY WALL ALIGNMENT

“sssssscssnas ﬁgﬁT“S%EWALL

NOTES

1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
DATUM BASED ON NAVD 1929.

2.) LOCATION OF SLURRY WALL INVESTIGATION BORINGS AND TEST PIT LOCATIONS ARE
APPROXIMATE. BORING & TEST PIT LOCATIONS WERE PREVIQUSLY SURVEYED USING A
SITE SPECIFIC COORDINATE SYSTEM.

REFERENCE

1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WMSEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANOSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1°=40"

2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOO
mg?k‘ﬂo& NEWFOUNDLAND, NJ IN OCTOBER 1996 AND SOIL BORINGS IN
997.

3.) SLURRY WALL BORINGS AND FEATURES FROM THE INTERIM REMEDIAL MEASURES
TAKEN FROM CANONIE ENVIRONMENTAL, 1992 "INTERIM REMEDY FOR FIRST OPERABLE
UNIT®, AUGUST 1992,

4.) DAMES & MOORE, 1990. "FINAL REPORT — REMEIDNAL INVESTIGATION SCP SITE,
CARLSTADT, NEW JERSEY", MARCH 1, 1990.

5.) DAMES & MOORE, 1989. — “TEST PIT INVESTIGATION SCP / CARLSTADT JULY 1989
CARLSTADT, NEW JERSEY", AUGUST 4, 1988,

NOV 2 1 1997

30_ o 30 go
lscula feet
ny | parE DESCRIPTION OR BY | CHK BY | RV BY
PROJECT:
216 PATERSON PLANK ROAD NPL SITE
CARLSTADT, NEW JERSEY
SHEET TITLE:

GEOPHYSICAL SURVEY COVERAGE

PROJECT Mo, 9436222 | ME Nea NJO3~807

101250



: N\ LEGEND
. ! @ INSTRUMENT READING LOCATIONS
' . — EM31
_- EMG1
9 % '
X A uW-80 EXISTING MONITORING WELL
: /// /////// ¢ (INSTALLED DURING THE REMEDIAL INVESTIGATION)
-{ :
3 MW— ® 3008 A %, — P-4 SHALLOW PIEZOMETER
W-63R ~ Yo 27, 2 . x T— a (INSTALLED DURING THE REMEDIAL INVESTIGATION)
. ) 4 D3, X
' " GROUNOWATER ;| EXTRACTION WELL
: ION
; EXTRACTION LINE Wl uw-ss (INSTALLED DURING THE REMEDIAL INVESTIGATION AND
¥ ! '//‘ $
B ' 2 RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
N A PART OF THE IRM CONSTRUCTION)
% 250N %\
e : 72 ,
} ZE 200N o4 . FLAGGED GEOPHYSICAL SURVEY GRID LOCATIONS
i é AND GRID CO-ORDINATES
%
2
@ ABOVE GROUND TANK—" Z % ~——————— STREAM
%
: ) %
4 4 g FENCE
9 200N | 4 +i+ii+ + 4+ + + é
L3 F3 M I
% o S ) P07 SLURRY WALL ALIGNMENT
¥ ; - /
. : 7
g LA 2
.;’ 3 e’é g: X
i 7
150N | 4 +idii e + + + + + é
%
: 7
o . %
- Z % ,\.p"da
7
MW—4S g NOTES
N4 7 1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
Z
é DATUM BASED ON NAVD 1929.
'. %
: Z
K ;/
& é
k) Eé x
é REFERENCE_
b , é 1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
: 7 WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE
i g ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40'".
t /,
" o2 z z = = z = = % 2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
g 2 2 a ] & e R % CORPORATION,- NEWFOUNDLAND, NJ (OCTOBER 1996).
[3'] ~N — — — %
| - 0
i SURVEY BOUNDARY NOV 2 1 1997
o : | 50 0 50
_ |
: A el ey —
“><g"" scale feet
\ ' J08 No.: 943~6222 SCALE: AS SHOWN
oR BY: JSG/MMW DATE: 11/21/97
ow o% FLE Wa NJO3—806 GEOPHYSICAL SURVEY GRID
REV BY: ? OR SUBTITLE: 13
FIGURE

SR - | - Golder Associates 216 PATERSON PLANK ROAD SITE A2




%,

MW-BSR ¢ 300N |

ABOVE GROUND /
'GROUNDWATER
EXTRACTION LINE

250N

»

% 200N

.

150N

MW-4S

ON

SURVEY BOUNDARY

%

3
%
N o

v

950
900.
850
800
750
700
650
600
550 LEGEND
500
450 MW-£D EXISTING MONITORING WELL
400 + (INSTALLED DURING THE REMEDIAL INVESTIGATION)
P-4
ggg A Z%LAES "DUMAG THE REMEDAL INVESTIGATION)
EXTRACTION WELL
250 MW-1S (INSTALLED DURING THE REMEDIAL INVESTIGATION AND
2 & RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
00 PART OF THE IRM CONSTRUCTION)
150 200N + FLAGGED" GEOPHYSICAL SURVEY GRID LOCATIONS
100 AND GRID CO-ORDINATES
58 B NS STREAM
_— FENCE
R E S P O N S E G/ 5/ 55/ 5 7 40 L 2 b o SLURRY WALL ALIGNMENT
(mV)
NOTES
1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
& DATUM BASED ON NAVD 1929.
< » 4.) ENB1 READING INTERVALS WERE AT 6 FOOT LINE AND 7.85 INCH STATION SPACING.
REFERENCE
1.) TOPGGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS /LANDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 08/12/92, SCALE 1"=40".
2.) NONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 1998).
50 0 100 150
NN 2 sl
SCALE (ft)
J0B No.:  943-6222 SCALE: 14=50"
oR BY: JSG/MMW DATE: JULY 1997 EM61 BOTTOM COIL RESPONSE
oxer  SDAn ALENo.  6222-2MW CONTOURED DATA 101252
REV BY: DR SUBTILE: 13 !
. ’ FIGURE:
Golder Associates 216 PATERSON PLANK ROAD SITE A3




200N
'\'1"600
150N |
MW-4S
&
ON '

MW-6SR ¢ 300N |

ABOVE GROUND
GROUNDWATER
EXTRACTION UNE

250N

/

+
F 3
=]
]
-

1
t
=
[=]
w0
-

SURVEY BOUNDARY

%

-

)

«.
[
<

S

475
450
425
400
375
350
325
300
275 LEGEND
250
225 WMW-80 & EXISTING MONITORING WELL
: (INSTALLED DURING THE REMEDIAL INVESTIGATION)
20
0 P-4 A SHALL.OW PIEZOMETER
175 (INSTALLED DURING THE REMEDIAL INVESTIGATION)
150 . EXTRACTION WELL
125 MH-4S o (INSTALLED DURING THE REMEDIAL INVESTIGATION AND
RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
100 PART OF THE IRM CONSTRUCTION)
75 200N 4 FLAGGED GEOPHYSICAL SURVEY GRID LOCATIONS
50 AND GRID CO-ORDINATES
25 ~————  STREAM
0 _— FENCE
2020000000000 100 SLURRY WALL ALIGNMENT
RESPONSE
(mV)
NOTES
aq*b 1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
3 & DATUM BASED ON NAVD 1929.
< AP 4.) EMB1 READING INTERVALS WERE AT 6 FOOT LINE AND 7.85 INCH STATION SPACING.
REFERENCE
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WISENAN & TAYLOR CONSULTING ENGINEERS/SURVEYGRS,/PLANNERS/LANDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40",
2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 1998).
50 0 100 150
vl 1007
o e sy ™ — NOV 2§ 1897
SCALE (ft)
JOB No.: 943-6222 SCALE: 1"=50" I
oR By: JSG/MMW owTE: JULY 1997 EM61 DIFFERENTIAL RESPONSE
CHK BY: S ALE No. 6222-2MW Co NTOURED DATA -1 o 12 5 3
REV BY: M i DR SUBMTLE: 13
. FIGURE:
Golder Associates 216 PATERSON PLANK ROAD SITE A4




. . 0"-\><\’\'f"ipa \®
", ) & 275
MW-6SR® 300w | ggg T LEGEND
ABOVE GROUND / i 200 :
. - GROUNDWATER -8 EXISTING MONITORING WELL
) . EXTRACTION LINE 175 (INSTALLED DURING THE REMEDIAL INVESTIGATION)
; ; 150 ot
’///}‘ 125 A (NSTALLED DURING THE REMEDAL INVESTIGATION)
' , ; /
7.
i } 250N | - é 100 1= MW-4S muc_‘rgi DURNG THE REMEDIAL INVESTIGATION AND
‘ % 75 & RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
; : i : é 50 , PART OF THE IRM CONSTRUCTION)
! N éi 25 200N 4 FLAGGED GEOPHYSICAL SURVEY GRID LOCATIONS
. ABOVE GROUND TANK ——— é N o AND GRID CO-ORDINATES
%
: % e — STREAM
P 7
w A _ FENCE
. (‘.n,é & : é (mS/m) I, SLURRY WALL ALIGNMENT
wid 7 '
5 ; %
| N
¢ '_ ) %
o N % X
‘ S
' 150N é
: g NOTES
4 . % 1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
‘ " % %’q, & DATUM BASED ON NAVD 1929,
é “ e 4.) EM31 READING INTERVALS WERE AT 6 FOOT LINE AND 3 FOOT STATION SPACING.
S . %
¥ i /
: ‘ g REFERENCE
; /
: MW-4S % : 1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
& % WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE
s % ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/32, SCALE 1"=40'.
T % 2.) MONTORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
R % CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 1998).
1 7
/
g
P g %
o I
by : ' é
‘ é
2 1 %
; Z
co ¢
7
, v oN t + + } ' + ; 2
i . z z z x x E x F 3
2 . g 2 2 3 Q 8 ] 3 50 0 50 : 100 - 150 ‘
S T P e Ly
: ) Wy LW
: SURVEY BOUNDARY b
: SCALE (ft)
) %
i <a
‘- 5
. ‘t; ‘x—\'ﬂ”& J40B No.: 943-6222 SCALE: 1"'=50"
>< oR BY: ISG/MMW DT JULY 1997 EM31 QUADRATURE RESPONSE |
CHK BY: Som FILE No. 6222-2MW CONTOURED DATA 1 O 1 2 5 4 |
.', REV BY: # DR SUBTITLE: 13
3 R i FIGURE:
- : e L S Golder Associates 216 PATERSON PLANK ROAD SITE A5
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MW-6SR & 3000 | LECEND

ABOVE GROUND /
GROUNDWATER
EXTRACTION LINE

MW-3D EXISTING MONITORING WELL
(INSTALLED DURING THE REMEDIAL INVESTIGATION)

B
T

P-4 A SHALLOW PIEZOMETER
(INSTALLED DURING THE REMEDIAL INVESTIGATION)

250N |-

EXTRACTION WELL

-10 MW-4S & (INSTALLED DURING THE REMEDIAL INVESTIGATION AND
RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
PART OF THE IRM CONSTRUCTION)

I N PHAS E 200N - FLAGGED GEOPHYSICAL SURVEY GRID LOCATIONS

AND GRID CO-ORDINATES
ABOVE GROUND TANK — X (ppt)

4 o - - SIREAM
% 200N ' '

FENCE

SLURRY WALL ALIGNMENT

150N

NOTES

1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
- DATUM BASED ON NAVD 1929.
rd #
e

4.) EW31 READING INTERVALS WERE AT 6 FOOT LINE AND 3 FOOT STATION SPACING.

REFERENCE

1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"'=40'.

2.) MONTORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 1998).

MW-4S
&

ON

50 0 50 100 150

SURVEY BOUNDARY
i

. SCALE (ft)
% |

oR BY: JSG/MMW oaTE: JULY 1997 EM31 INPHASE RESPONSE
CHK BY: So ALE No. 6222-2MW CONTOURED DATA 1 0 12 5 5

b
Y 'P.‘p"
. ’ e¢><“1 108 No.: 943-6222 SCALE: 1"=50"

S REv BY: ?/ DR SUBTTLE: 13
X Golder Associates 216 PATERSON PLANK ROAD SITE Y-
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MW-6SR ¢ 300N |

ABOVE GROUND /
GROUNDWATER
EXTRACTION LINE

250N

ABOVE GROUND TANK ——

‘b( 200N

150N

MW-4S
&

=,

(e

ON

b
z
2
o

210W +

180W +
150W 1+
120W 1

SURVEY BOUNDARY

% -

(
b,
o o

X

90w 1+

60W 1

30W +

DM

275
250
225
200
175 LEGEND
150
125
MW-8D & EXISTING MONITORING WELL
100 — (INSTALLED DURING THE REMEDIAL INVESTIGATION)
75 P-4 A SHALLOW PIEZOMETER
50 (INSTALLED DURING THE REMEDIAL INVESTIGATION)
25 - _ EXTRACTION WELL
0 MH-4S gy (INSTALLED DURING THE REMEDIAL INVESTIGATION AND
: RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
PART OF THE IRM CONSTRUCTION)

FLAGGED GEOPHYSICAL SURVEY GRID LOCATIONS
AND GRID CO-ORDINATES

QUADRATURE
(mS/m)

200N 4

e —————— STREAM
FENCE

SLURRY WALL ALIGNMENT

NOTES
Qh‘b 1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
‘3@ DATUM BASED ON NAVD 1929,
< ’\q‘b 4.) EM31 READING INTERVALS WERE AT 6 FOOT LINE AND 3 FOOT STATION SPACING.
REFERENCE
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40'.
2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 1998).
50 0 50 100 150
. 9 el
NOV 2 1 W
SCALE (ft)
0B No.: 943-5222 SCALE: 1" =50"
DR 8Y: JSG/MMW DATE: JULY 1997 EM31 QUADRATU RE RESPONSE
oxer  Som ALENo.  6220-2MW CONTOURED DATA - "METAL RESPONSE REMOVED"
REV BY: r DR SUBMILE: 13

FIGURE:
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MW-6SR € 300n |

" _/\* ~
ABOVE GROUND

GROUNDWATER
A EXTRACTION LINE

LEGEND

MW-BD_$_ EXISTING MONITORING WELL
(INSTALLED DURING THE REMEDIAL INVESTIGATION)

N SHALLOW PIEZOMETER
(INSTALLED DURING THE REMEDIAL INVESTIGATION)

EXTRACTION WELL

MW—4S$ (INSTALLED DURING THE REMEDIAL INVESTIGATION AND
RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
PART OF THE IRM CONSTRUCTION)

250N

200N 4 FLAGGED GEQPHYSICAL SURVEY GRID LOCATIONS

INPHASE AND GRID CO-ORDINATES
(p pt) ~—~——_——  STREAM
FENCE

ABOVE GROUND TANK —

X 200N |-
SLURRY WALL ALIGNMENT

NOTES

1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
DATUM BASED ON NAVD 1929.

@ o
¥ 4.) EM31 READING INTERVALS WERE AT 6 FOOT LINE AND 3 FOOT STATION SPACING.

REFERENCE

1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40".

2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 19986).

MW-4S
: &

3
T

50 0 50 100 150

x P e — R ——

SCALE (ft)

150W +
120w
90W -

E3
=]
©

240w+

WOV 2 ¢ W0

SURVEY BOUNDARY

. 9 ‘\1'1-‘-;‘;9 08 No.:  943-6222 SCALE: 1=50"
' oR aY: JSG/MMW oATE: JULY 1997 EM31 INPHASE RESPONSE
car SO ALENo.  6222-2MW CONTOURED DATA - "METAL RESPONSE REMOVED"

REV BY: 'ﬁ' OR SUBTITLE: 13
Golder Associates | 216 PATERSON PLANK ROAD SITE Y-
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MW—6SR® 300w

ABOVE GROUND/
GROUNDWATER
EXTRACTION LINE

250N} +

-

ABOVE GROUND TANK —

200N

150N

MW-—4S
@

ON

=
[o4
@©

SURVEY BOUN

2,
>
A

»

DN

RLITITING

MNN

=
(=]
D
DARY

&
0

X

INTERPRETED SLUDGE AREA
(AREA INTERPRETED AS UNDERLAIN BY HIGH APPARENT

CONDUCTIVITY MATERIAL — NOT INCLUDING LARGE
METAL OBJECTS)

AREAS INTERPRETED AS CLEAR FOR DRILLING
(AREAS INTERPRETED AS CLEAR OF LARGE BURIED METAL
OBJECTS WITHIN 10 FEET OF GROUND SURFACE)

MW-8D & EXISTING MONITORING WELL
(INSTALLED DURING THE REMEDIAL INVESTIGATION)
P-4 A SHALLOW PIEZOMETER
(INSTALLED DURING THE REMEDIAL INVESTIGATION)
EXTRACTION WELL
W"SQ (INSTALLED DURING THE REMEDIAL INVESTIGATION AND
RETROFITTED FOR SHALLOW GROUNDWATER EXTRACTION AS
PART OF THE IRM CONSTRUCTION)
200N + FLAGGED GEOPHYSICAL SURVEY GRID LOCATIONS
AND GRID CO-ORDINATES
s STREAM
EEEE—— FENCE
G4 SLURRY WALL ALIGNMENT
%,
kS
% q.ffpo
>{ NOTES
1.) COORDINATE SYSTEM SHOWN IS NEW JERSEY STATE PLANE NAD27 AND VERTICAL
DATUM BASED ON NAVD 1829,
REFERENCE
1.) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED ON INFORMATION BY TAYLOR,
WISEMAN & TAYLOR CONSULTING ENGINEERS/SURVEYORS/PLANNERS/LANDSCAPE
ARCHITECTS, MOUNT LAUREL, NEW JERSEY, DATED 06/12/92, SCALE 1"=40",
2.) MONITORING WELLS, PIEZOMETERS, AND EXTRACTION WELLS SURVEYED BY GEOD
CORPORATION, NEWFOUNDLAND, NJ (OCTOBER 1996).
MY 2108/
50 0 50
e e —
scale feet
Pt 94376222 - AS SHOWN INTERPRETED EM DATA
DR BY: JSG/MMW DATE: 11/21/97
CHK BY: SOM FILE No.: NJO3—-805 FOR SLUDGE DlSTRIBUTION
REV BY: DR SUBTTLE: 13 AND DRILLING CLEARANCE

v

216 PATERSON PLANK ROAD SITE |~ A9
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APPENDIX B

Borehole Logs

101260



PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE B-1 SHEET: 1 OF
PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-06-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725478.6 E 2164938.7
w 8 SOIL PROFILE SAMPLES
6 . E g PIEZOMETER
@ = T MARKS OR
rwl 2z alo|EE |8 | w E RE STANDPIPE
— 2 Y
& w g DESCRIPTION § E g E BL(:Y'I‘S/ N > INST, TION
o |& g loerm| 2 2
@ 0]
- o 8,59
OO—#YOéLLEeﬁ to firm, dark brown I 5; 0.00 PID READINGS
SIL , trace sand, trace gravel. 9 .
From 3.0-4.0 ft. black organic silty 44? B-1A DO 3,454 8 12°/24 0-2ft 162.0 ppm
clay (fibrous) with some pieces of wood 2?5
present. %9
Vi
2% e8| DO 4424 6 | 1ev2er 2-4ft. 450.0 ppm
____________________ L _ %% _499
4.0801ft Har';!st"lf_rrkvtgmg and black ‘ ’g‘;% 4.
| predominate consisting of %% crmas
5 Gebris material up to 2.inches in Wg B1C| DO | 13141808 | 32 | 1BY/24 4-6ft. 96.0 ppm
diameter, incfluding rocks, red brick, éé;
and pieces of rubber. 2%
%%
Lo ?22 8-10| Do 4323 NA | NA 6-8ft No data.
S | Y3 s
v | 8.0-10.5 ft. Stiff, brown, organic, :'1 .00
T |
g |fibrous PEAT. pr :‘\& 8-1E| DO 7579 12 | 2zree 810t 162.0 ppm
- o) I é_\ s
D) e s o s . w— ———— ——— —————— ———— b —— —
10.5-17.0 ft. Light grey with yeliow- ! 10.
brown mottling, some greenish coloring, gk
CLAYEY SILT. ,:, [sT-01] ST N/A N/A | 18T
0%
" */: B-1F| DO 7.11 nA | 1znz 13-14 ft. 50.0 ppm
A
- 15
,: B To2[ ST N/A NA | 2rrer
| -8.01
BORING TERMINATED AT 17.0 FT. 17.00
BELOW GROUND SURFACE.
Description of materials from
10.5-17.0 ft. based on material
present at end of each Shelby
[ Tube sample (ST-01 and ST-02)
2 and one split spoon sampie
taken from 13.0-14.0 ft.
- 25
- 30
- 35
- 40

DRILL RIG: MOBILE B-57 ATV
DORILUNG CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED:
CHECKED:

DATE:

S.}Dﬁfﬂ
-87
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PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-01 SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-08-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725464.8 E 2164954.1
w 8 SOIL PROFILE SAMPLES
-d
S . E 2 PIEZOMETER
7] bt [+ OR
Tw| = alo|EBE | 8| w E REMARKS STANDPIPE
E * g DESCRIPTION § E § E BL?::S/ N o INSTALLATION
8 |k < |oerm| 2 @
o o
711 -
° 0.0-1?.8 ft Hard SILTY CLAY and CLAYEY 554 0.00 PID READINGS
SILT mixed with debris consisting of red %7 .
brick, concrete, woodk; and slag. From 222 A | DO 50261717 | 43 | 2024 0-2ft 0.3 ppm
4.0-7.8 ft. poor sample recovery (sample %9
consisted primarily of rock fragments 222
ranging from a silt to coarse gravel and % .
saturated with a black viscous liquid). 9‘22 18 | DO | 30354145 (76 | 24724 2-4ft 23.0 ppm
Pieces of debris up to 2.5 inches in %
diameter. (FILL) 222
5] & ﬂg? 1c| oo| 1a273018 |57 | eree 4-6f 1.7 ppm -
T 7%%
a %%
S %%
3 %% 10| po 5.43,2 7 | zre 68t 1.0 ppm
o 557 I
7.8-8.5 ft. Firm, brown, organic, T R =Y
[Tibrous PEAT._ _ J] “':%/7"530
8.5-11.0 ft. Brown CLAYEY SAND. /
10 sC / FT-OS ST N/A N/A 10027 .
7
BORING TERMINATED AT 11.0 FT. 11.00
BELOW GROUND SURFACE.
Description of materials from
8.5-11.0 ft. based on material
present at end of Shelby Tube
sample ST-05.
15 -1
20
25 -
30 -
35 -
40 . -
DRILL RIG: MOBILE B-57 ATV . LOGGED: S. ELL
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED:
DRILLER: T. PRESSIMONE Golder Associates DATE: 11-21-97
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PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-02 SHEET: 1 OF
PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-07-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725495.2 E 2164949.5
w 8 SOIL PROFILE SAMPLES
S E E g PIEZOMETER
2] @« OR
Pl aloleev ]|y | o E REMARKS
=i O < STANDPIPE
& (59 DESCRIPTION § E g E BL(a)\IIrV‘S / N 3 INST, TION
6 |z < |loerm} 2 3
Q [+
[ (&
L o 6.6
0.0-2.7 ft. Stiff, brown SILTY CLAY 0.00 PID READINGS
with pieces of red brick. (FILL) 2A Do 12,8,5,2 1 Ferly 0-2ft 0.0 ppm
____________________ - _414
2.7-4.0 ft. Firm, black SLUDGE (grease- 270 1 28 [ DO 4322 5 122724 2-4 ft 850.0 ppm
like consistency). a4
;?ﬁ .0 fL Very stiff, brown SLUDGE. :n-- s 400
rom 5.0-6.0 ft. brown sludge mixed wif .o
- S a black, granular material, pieces of x Do 2131313 G 24124 4-6 1t 300.0 ppm
rubber and wood material.
¢ 0.18 e
; H@_"_'f_m_af_'“f"_"!'}e_a_‘."&@@'__ - [~ 20 [20] N/A N/A | 2424 6-8ft 810.0 ppm
& | 7.4-11.0ft Brown and black, organic, 7.40
= | fibrous PEAT grading to biack fines,
X | some fine sand, trace gravel. or )\'1
AN ’q:}( JsT0a| sT N/A NA | arrer
____________________ - 1\‘ 418
11.0-15.0 ft. Grey and dark grey CLAYEY AT 1.
SILT gradi Yg to a light olive brown A %€ bo N/A N/A znz
SILTY CLAY, little sand, trace gravel. :/
cL ,:
9 lsT-04f ST T N/A N/A | 2rrer
U
L 5 ] -e.18
BORING TERMINATED AT 15.0 FT. 15.00
BELOW GROUND SURFACE.
Description of materials from 8.5-
15.0 ft. based on grain size analysis
of material collected in samples ST-03
and ST-04 and physical description
of material collected from split
spoon sample taken from 11.0-12.0 ft.
20
- 25
30
=~ 35
40
DRILL RiG: MOBILE B-57 ATV LOGGED: S. MIICHELL
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED:
DRILLER: T. PRESSIMONE Golder Assoclates DATE: 11-21-87
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PROJECT: CARLSTADT/FAC. COORD./NJ : RECORD OF BOREHOLE GB-03 SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-08-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 7254652.4 E 2164926.8
w 8 SOIL PROFILE SAMPLES
g T 5] PIEZOMETER
9]
] & S « MARKS OR
E 5|2 2 o lB® | 8| w | gowss N & e STANOPIPE
T DESCRIPTION 8|z |8 o o INSTALLATION
8 | & > | & |oermu]| 2 " &
o o«
@ ]
10.24
[~ ° 0.08.0 Fard, brown CLAYEY SILT T o PID READINGS
with pieces of plastic and red brick U 17 2024 ’ m
(approximately up to 30% of material iq 1 34 oo 571015 ”2 0-2t 75.0pp
consisted of debris). “4/;
I
:”VV 3B | 0o 10382917 |67 | 24v2¢ 2-4ft 39.0 ppm
1585
g
ol ﬂ;; 3¢ | DO 8,10,14,38 24 24°724' 4-6 ft. 96.0 ppm
5.6-6.0 ft. Reddish-brown slag-like gt Split spoon
material interlayered with plastic My; st re ;as]poo
< sheeting. (FILL) { // aD DO 60/0 N/A N/A
(2]
3 | ( //‘ _224_
o & %10 Oft C(f)mpact. black, megmm SAND PN Y )
¥ | with pieces of stone up to 2 inches in Ll epoac .
o | diameter. Material saturated with a L 3E | DO 17,1091 18 a/24 8-10ft. 40.0 ppm
L 1o black, viscous liquid. '] 024
10.0-12.0 ft Firm, brown, organic, 10.00
fibrous PEAT. (PT) 3F | DO 4,444 8 s 10-12 ft. 40.0 ppm
b~ 15
~ 20
25
- 30
- 35
- 40
DRILL RIG: MOBILE B-57 ATV LOGGED: S. M[TC|
DORILLING CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED:
DRILLER: T. PRESSIMONE Golder Associates . DATE: 100787
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PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-04 SHEET: 1 OF
PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-11-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725490.5 E 2164923.1
w 8 SOIL PROFILE SAMPLES
-
5 . E 8 PIEZOMETER
@ = > MARKS OR
Zwi = 2 ol B | 8 | w £ RE STANDPIPE
= = <
&‘ w g DESCRIPTION Lg) { g E BL(B)‘iI:S / N 3 INST, TION
8 | & < foerm| Z &
] 4
@ (o}
- 10.50
0.0-4.0 ft. Stiff to firm, brown ; i 0.00 PID READINGS
CLAYEY SILT and SILTY CLAY with pieces 1A .
of red brick, wood, plastic, and M 4A 4383 11 8724 0-2 ft. 338.0 ppm
rubber. (FILL) q
A
48 2232 5 | 2zree 24 ft. 854.0 ppm
4.0-6.0 ft Very stiff, black SLUDGE
mixed with a fine grained soil (grease- .
like consistency). 4c 13.17.4 20 kel 4-6 ft 854.0 ppm
6.0-7.5 ft. Firm, black SLUDGE (grease-
< like consistency). 4 3322 5 | 1evee 68 fL 554.0 ppm
o 17.5-8.0 ft. Firm, brown SLUDGE with
g pieces of glass. J ] 8o
5 |8.0-10.0 ft Soft, light brown and ’ 4 4E 3,223 4 24°/24* 8-10 ft. 754.0 ppm
= | yellow-brown SILTY CLAY with some pieces 9729 0.50
o jof wood present. (FILL) Z 000
10.0-12.6 t. Soft to firm, black SILTY %9% -
CLAY and black SLUDGE with some pieces %% 4 34,44 8 | 24724 10-12ft 834.0 ppm
of wood, glass, and peat material. (FILL/ 2 ;
SLUDGE) 775 210
12.6-13.3 ft. Dense, black SILTY SAND. 14| 1260 | 45 4,21,14,14 as 24'r24° 12-14ft. 74.0 ppm
13.3-14.0 ft. Dense SILTY SAND and light 13.30
brown and yellow-brown CLAYEY SILT. 14.00
14.0-14.8 ft. Hard, black and brown
SANDY SLUDGE. 1480 | 4H 8,12,21,.21 33 2424 14-16 ft. 424.0 ppm
14.8-16.0 ft. Hard, light grey and -5.50
yellow-brown CLAYEY SILT. [ 16.00
BORING TERMINATED AT 16.0 FT.
BELOW GROUND SURFACE.

DRILL RIG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST.
ORILLER: T. PRESSIMONE

Golder Associates

LOGGED:
CHECKED:

?ELL

DATE: 10-07-87

101265




PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-05 SHEET: 1 OF 1
PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-13-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725571.2 E 2164876.3
w 9 SOIL PROFILE SAMPLES
g T (] PIEZOMETER
g L oo | B E REMARKS OR
T o |o 8] w L STANDPIPE
Eu. 2 DESCRIFTION 9|2 2 E BLOWS / N < Al
r4 =1 o, 2 8in w
o | g joerm| 2 4
@ (4]
. 517
0.0-7.3 ft. Hard to firm, dark brown 5 0.00 PID READINGS
pieces of red brick and glass present M
(Pieces of debris up to 1.5 inches in : A1
diameter). (FiLL) "j 8| po| 19941312 | 27 avze 2.4 0.0 ppm
/
< ] j’
N 9
- s| 2 :" A sc| Do 43,46 7 24724 4-6ft. 0.0 ppm
o gl
¥ N
= U
© /A 213 ]so| oo 12,5,6,10 13 | 2472¢ 6-8 ft. ‘No data.
7.3-10.0 ft. Stiff to hard, greenish-grey <k 7.30
and yellow-brown SILTY CLAY, CLAYEY g /'/
SILT, and CLAYEY SAND. ML-cLP A
Pfa SE | DO 12,13,22,21 35 N/A 8-10ft 12.0 ppm
L (] aea
0 BORING TERMINATED AT 10.0 FT. 10.00
BELOW GROUND SURFACE.
- 15
- 20
- 25
- 30
- 35
- 40

DRILL RIG: MOBILE B-57 ATV
DRILUNG CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED: S

CHECKED:

DATE: 100

%@su
-87

101266




PROJECT: CARLSTADT/FAC. COORD./NJ

RECORD OF BOREHOLE GB-06

SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-11-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725502.0 E 2164907.2
w 8 SOIL PROFILE SAMPLES
5 e & e PIEZOMETER
7] « OR
| ® o |lolee|w| 4 E REMARKS
= 4] < STANDPIPE
a“l e DESCRIPTION 3|z | & | BonS o INSTALLATION
£ S la n w
[a} & < IDEPTHY Z .4
[o] i
o (V] .
. 11.54
0.0-1.8 ft. Firm to stiff, brown CLAYEY 0.00 PID READINGS
SILT with pieces of red brick. (FILL) 6A 54,4.3 11724 0-2f 35.0 ppm
8.74
1.8-2.2 ft. Firm to stiff, brown SLUDGE,
mixed with soil from 2.0-2.3 ft. [ 220
2.2-4.0 ft. Stiff, dark brown and black 8 7567 24724 2-4ft 75.0 ppm
SILTY CLAY with pieces of red brick and 7.54
grl:ass)(medium sand from 2.2-2.4 ft). 4.00
= (FILL o ar
s 4.0-8.0 7L Firm, black and brown SLUDGE, &c 33z 2ar24 461 834.0 ppm
some fine sand. Organic peat material
< | also present in sample.
2 6D 5324 2424 681t 834.0 ppm
? 354
I g.l?_-#.g&\\{erydstéﬂl_;o stiff, black 547‘ 8.00
an YEY SILT, trace to %9 siae
“ | some medium to coarse sand. Pieces of 55‘2 &E (ALY 5124 8101t 146.0 ppm
L o rubber, red brick, glass, wood, and 55;
cardb:lard present ‘me 8.0-10.0 ft., ;2;
possible presence of black sludge 7 g an
material. Material had a grease-like 522 &F 7.7.45 5re4 10-12ft. 254.0 ppm
consistency. (FILL) Ml 045
12.0-13.6 ft. Stiff, black SILTY CLAY, ;5; 12.00
some fine sand and peat material. 224 206 &G 12,543 20°724° 12-14 ft. 360.0 ppm
44 -2
13.6-14.0 ft_ Stiff, dark grey CLAYEY 1360
SILT. 1 14.00
- 15 BORING TERMINATED AT 14.0 FT.
BELOW GROUND SURFACE.
- 20
- 25
- 30
- 35
40

DRILL RIG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLNG & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED: S. M[TCHELL
CHECKED:
DATE: 1 -97

101267




101268

PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-07 SHEET: 1 OF 1
PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-12-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725515.0 E 2164890.9
w 8 SOIL PROFILE ) SAMPLES
5 I O PIEZOMETER
25| & oles | & E REMARKS o8
I w ?lo @ w < STANDPIPE
Fel o DESCRIPTION S|z 2| & BLOWS / N 3 INSTALLATION
w Z = 2 6in W
& & |oePm u
@ o
70.66
- ° 0070 Very s o . brown and 7] > PID READINGS
black and CLAYEY with 4
pieces of red brick, J, and glass. ;22 7A | DO 3,367 ] 872 0-2 ft. 220.0 ppm
Some pieces of debris up to 2.5 inches 5/7‘
el
, slag-like .
brittie) with a green discoloration on %% 781 00| 8885 |7 | 1Tre 24 R 240.0 ppm
surface and small flecks of copper ;;2
colored material. (FILL) 2? 4
= 5 % 7 7€ | DO 3332 [ N/A 4-6 ft. No recovery.
i
w . .
T [ 7080 Firm, black, organic PEAT, oy 70 70| DO 5.3.3.4 § | 20724 681t 834.0 ppm
2 | some silty clay. PT-CL 266
2 (Bt h P o very Sl Dlack e F o
- and brown and black . From .
® 111.0-11.2 ft dark brown SLUDGE, some 7E| DOl 3223 4 | 22 810t 840.0 ppm
- 0 glass and rubber debris also present
7F Do N/A N/A 16°/24° 10-12 ft. 840.0 ppm
}12.4-13.4 1t Very stiff, light brown .1.74
CLAYEY SILT, some vegetative matter 12.40
present. ML 274 | 7G| DO 47,1011 17 23'724° 12-14 ft. 840.0 ppm
13.4-14.0 ft. Compact, light brown, SM 13.40
1silty. fine SAND. | 14.00
_— BORING TERMINATED AT 14.0 FT.
BELOW GROUND SURFACE.
- 20
= 25
- 30
- 35
- 40
DRILLRIG: MOBILE B-57 ATV LOGGED: S.MITCHELL
DRILLING CONTRACTOR:  AQUIFER DRILLING & TEST. CHECKED:
DRILLER: T. PRESSIMONE Golder Associates DATE: 1047-87




PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-08 SHEET: 1 OF 1
PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-13-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725533.7 E 2164876.4
w 8 SOOIt PROFILE SAMPLES
6 . E 8 PIEZOMETER
@ [+ OR
| = o |ol|ee |y E REMARKS
= Q [ w < STANDPIPE
Bl e DESCRIPTION § T | ¢ BL‘:‘::S/ N 5 INSTALLATION
a T < z &
DEPTH o«
o «
@ ]
L o 8.43
0.0-11.4 ft. Stiff to hard, dark brown, /,/ 0.00 PID READINGS
rey, and black CLAYEY SILT and SILTY % .
% Y and debris consisting of red brick, A 8A oo 351025 5 1374 0-2t 22.0 ppm
rubber, slag, wood, wire, glass, A1
cardboard, and metal. Debris up to o
2-inches in diameter. From 0.0-4.0 ft. q
some difficulty drilling - rig chatter. /: 88 | DO 18,8,13,21 22 N/A 24 ft No recovery.
From 6.0-8.0 ft. some peat material A
present. (FILL) g
297
- 5 ,,; A ac | po| 18353828 | 74 122/24° 4-6 ft. 307.0 ppm
9%
< /:/
] 207
2 ,: 80 | DO 14,6,7,8 15 137/24° 6-8ft 518.0 ppm
a 9%
b 2
p 7
£3 / g€ | DO| 18110/ |>110| eniz 8-9ft. 490.0 ppm
® re%
= 10 ,:
11.4-12.0 ft Compact to dense gre 4
and yellow-brown‘? silty, fine SA?JDyand 207 | 6F | DO | 6201218 |32 | 2074 10-12 . 290.0 ppm
CLAYEY SILT. EM-ML}. () 357
12.0-14.0 ft. Grey with yellow-brown arédY ¥} 12.00
reddish-brown coloring bedded CLAY! 5
SAND and CLAYEY SIgLT, some vegetative [PSH{L1] 8G [ Do N/A NA | 2424 12-14ft. 400.0 ppm
material present. 111 -s.57
BORING TERMINATED AT 14.0 FT. 14.00
L 15 BELOW GROUND SURFACE.
- 20
- 25
30
= 35
40

DRILL RIG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED:

DATE:

1

S. M[TCH
CHECKED:
7-97 .

101269




PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-09 SHEET: 1 OF 1
PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-14-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725512.2 E 2164960.4
w a SOIL PROFILE SAMPLES
X I o] PIEZOMETER
oL E = g E REMARKS OR
3= DESCRIPTION N I i 21 & | eowsy N < STANDPIPE
5 |z a|z 2t 8in g INSTALLATION
o T < |permi| 2 a
o &
@ o
o : 260
0.0-4.01t De?s% fine Sﬁf«NeDd. :ome L i'p 0.00 PID READINGS
coarse gravel. Pieces of r rick and N
asphalt present. (Encountered a black, s i BA | DO| &13n82 124 N/A 0-21t No recovery.
viscous liquid at 2.0 ft) (FILL) P
< e8| 00| 252282 |31 | tze 24t 120.0 ppm
3 o 2 oeo
16:56 IE Very S l", rown, organic, 4.00
. 2 | fibrous PEAT. ‘ il K‘R -0.40 s gt
% |570-8.0 1 Very stiff to stiff, dark 2z 8C | DO 5812 2 | 2dved 4-61L 130.0 ppm
o | grey and grey SANDY CLAY, some /
Vegetative material present L /
% [:1o] Do 3,578 12 12°/24" 6-8 ft. 20.0 ppm
7 .40
BORING TERMINATED AT 8.0 FT. 8.00
BELOW GROUND SURFACE.
- 10
- 15
- 20
- 25
- 30
- 35
- 40
DRILL AIG: MOBILE B-57 ATV LOGGED: S. MTCHELL.
DRILLING CONTRACTOR:  AQUIFER DRILLING & TEST. CHECKED:
DRILLER: T. PRESSIMONE Golder Associates DATE: 10-07-97

101270




PROJECT: CARLSTADT/FAC. COORD./NJ

RECORD OF BOREHOLE GB-10

SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-14-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725489.2 E 2164972.2
w 8 SOIL PROFILE SAMPLES
-
3 . £ g : PIEZOMETER
« 3 1 OR
TH| = o |lolee|uw| o E REMARKS
[ = < STANDPIPE
& g DESCRIPTION § E g E BL?:S ! N g INST TION
= g Z |oePTH] = [
@ 7]
L 5.02
0.0-3.5 ft. Predominantly debris material 0.00 PID READINGS
consisting of pieces of brick and plastic. "oge
Pieces of material ranging in size from 141 DO 11506140 | 111 | 21724 0-2ft 15.0 ppm
fines to coarse gravel (up to 2.5 inches
in diameter). A black, viscous liquid
was encountered 1.5 ft bgs. Approximately .
. |.30-40 percent of material consisted of 152 | 108 | DO 26,17.5.3 2 20°/24 2-4ft 20.0 ppm
< [material greater than one-half inch in \ 3.50
g diameter. (FILL) \
L o |[3.5-6.0 ft. Stiff, brown, organic, PT \ .
5 5 | fibrous PEAT. Grey, silty clay and peat :.\:. ¢ | Do 3543 ® 23724 4-6ft 20.0 ppm
= | encountered from 4.0-5.5 ft. Peat -0.98
o "&atura!ed with a black, viscous liquid. ] Z//‘ 6.00
6.0-8.5 ft. Grey CLAYEY SAND. sc % bsto7l ST NA TP [
//; -3.48
BORING TERMINATED AT 8.5 FT. 8.50
BELOW GROUND SURFACE.
I Description of material from 6.0-
8.5 ft. based on material present
at end of Shelby Tube sample ST-07.
= 15
~ 20
~ 25
- 30
~ 35
- 40

DRILL RiG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED: S. MITCHELL

CHECKED:
DATE: 11-21-87

101271




PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-11 SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-14.97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725495.1 E 2164883.5
w 8 SOIL PROFILE SAMPLES
5 . E 8 PIEZOMETER
@ 3 o OR
Twl = @ |lo| B | 5| w £ REMARKS STANDPIPE
ruw g DESCRIPTION % E s E BLOWS / N 3 INST, TION
w < 2 o 2 §in W ALLA
o g Z |DEPTH = 4
o o
L o 11.12
2.0-10.0 ft. Stiff to hard, brown and 5/4 0.00 PID READINGS
lack SILTY CLAY and debris consisting %9 .
of concrete, red brick, asphalt, glass, %2 1MA| DO 12,6.5.21 " 20724 0-2 ft. 30.0 ppm
wire, and wood. Approximately 30 percent f;f«/
of debris greater than one-half inch in p??
diameter. Some pieces up to 2 inches in 227
diameter. At 4.0-6.0 ft. dense, clayey 225 118 DO N/A N/A N/A 2-4 1t 0.0 ppm
sand. (FILL) At 7.0 ft. difficulty %%%
drilling - rig chatter. 9%%
%97
- 5 222 1nc| pbo| 12132048 |38 | 17ee 4.6t 0.0 ppm
%%
¢ %%
3 7
2 ;;g 10| Do | 70284428 |72 | 224 681t 26.0 ppm
2 1%
: 1%
” 22? 1e| po| 1700211 {2 | NA 8-10 ft. No recovery.
A
L 1.12
° 10.0-12.0 ft. Compact, black, fine to - '] 10.00
coarse SAND, little fine to coarse gravel. s .
Black, viscous liquid encountered. sw 1F| Do 17.11.32 14| Zre 10-12 ft. 94.0 ppm
-0.88
12.0-13.6 ft. Very stiff, li ht_Prey and ! Bl 12.00
yellow-brown CLAYEY SILT. Vegetative ML W .
materil present. I 2.48 1G| DO 7,6,15,14 21 2224 12-14 ft 136.0 ppm
13.6-14.0 ft. Compact, grey and black, | S Y 1 1360
sitty, fine SAND. [ 14.00
- 15 BORING TERMINATED AT 14.0 FT.
BELOW GROUND SURFACE.
- 20
- 25
~ 30
- 35
- 40
DRILLRIG: MOBILE B-57 ATV . LOGGED: S. MITCH
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED:
DRILLER: T. PRESSIMONE Golder Associates DATE:  10-07-87

101272




PROJECT: CARLSTADT/FAC. COORD./NJ

RECORD OF BOREHOLE GB-12

SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-15-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725474.8 E 2164903.2
w 8 SOIL PROFILE SAMPLES
-
3 b E g - PIEZOMETER
« o} MARKS OR
Zw| 2z 2 lo|BE 2| w £ Re STANDPIPE
E w g DESCRIPTION § z g E BL%S/ N 5 INST, TION
3 w
o] g é DEPTH| Z 4
o V)
~ o 11.41 PID READINGS 1
0.0-11.0 ft. Hard, dark brown SILTY CLAY ] o .
and CLAYEY SILT, little medium to coarse %%% 124 DO | 77,100/ [>100( 10v15 0-1.3ft 30.0 ppm
sand. Pieces of wood, plastic, asphalt, /49‘
and glass (up to 2.5 inches in diameter 244
resent). At 5.2-5.4 ft reddish-brown,
Sranula)r material with plastic. At6.0- 222 A
8.0 ft. black, granuiar material with ;55 128 | DO | 10142745 | 41 N/ 241t No recovery.
pieces of red brick up to 2 inches in %4
R eI I ,
™ 5] & |ogravel with pieces of wood and glass 77 12C| DO | 8181525 | 33 | 2224 4-6ft. 49.0 ppm 7]
o | present (FiLL) ;4?
T 97
%%
=} %%
bt ;pg 20| Do | 21423128 | 73 | 22728 6-8fL 68.0 ppm
4 %%
5%%
%9
222 126] po| eertie |20 | 1evee 8-10ft. 118.0 ppm
%92
51z Tilf, brown, organic, SEEa A 1,654 n ) =Zeps 1012t 90.0 ppm
fibrous PEAT. P I ose
BORING TERMINATED AT 12.0 FT. 12.00
BELOW GROUND SURFACE.
- 20 -
- w L
- 35 -
ad 40 -

DRILL RIG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED: S.MITC
CHECKED:
DATE: 10-07-87

101273




PROJECT: CARLSTADT/FAC. COORD./NJ RECORD OF BOREHOLE GB-13 SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-15-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725529.5 E 2164908.6
w g8 SO PROFILE SAMPLES -
S | £ G PIEZOMETER
g E Slasv l & E REMARKS OR
Ty @fo o | w STANDPIPE
L™ =z BL N £
5 |2 DESCRIPTION § I 3| F ?i':sl ) INSTALLATION
o T < |pepmH| Z 4
[} o
@ a
L o 8.76
0.0—11.6 ft. Firm, black and brown CLAYEY ) 0.00 PID READINGS
SILT, trace to litde medium to coarse P omar
sand. Pieces of red brick, wood, glass, T 1Al DO | 4447 8 | 2 0-2ft 85.0 ppm
and slag present. Some pieces ot debris A
up to 1.5 inches in diameter. (FILL) alg
1
:,;, 138 | DO 7.6,13,5 19 rrRe 2-4ft 135.0 ppm
1% /
< H v"/ 5.16
- 5| « |4.68.3f Black and brown SLUDGE. 460 {1ac| DO 4432 7 181240 4-6ft. 205.0 ppm
x | Pieces of red brick and glass present.
=}
2 130| 0o | 76.443550/2 | 79 | 207720 67.6 1t 145.0 ppm
[¢]
1.46 Ty 0 CXTe"s) y.Uru 8-8.3ft 250.0 ppm
8.3 ft. Split spoon refusal. 8.30
Difficuity drilling from 8.0-9.0 ft.
due to ng chatter.
[~ 10 074 [13F | DO 100/6" >100] _ NjA No recovery - auger
SPLIT SPOON AND AUGER REFUSAL 10.50 refusal.
AT 10.5 FT. BELOW GROUND SURFACE.
- 15
= 20
- 25
- 30
- as
= 40
DRILLRIG: MOBILE B-57 ATV LOGGED: S. MITCHELL
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST. CHECKED:
DRILLER: T. PRESSIMONE Golder Associates DATE: 10-07-87

101274




PROJECT: CARLSTADT/FAC. COORD./NJ

RECORD OF BOREHOLE GB-14

SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-15-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725521.6 E 21649428
w 8 SOIL PROFILE SAMPLES
g E 8 PIEZOMETER
s = i REMARKS OR
rw| = o |o|EEV | & | w E STANDPIPE
E w g DESCRIPTION 8 T § E BLOWS' ! N 3 INSTALLATION
< 3 a 8in o
a T < [DEPTH] 2 «
o 4
) [
L 5.04
0.0-2.0 ft. Soft, brown SILTY CLAY mixed 0.00 PID READINGS
:\:th brown sasr:aUDGE' trace to little medium 14| DO 5223 . ere 0-2ft 109.0 ppm
3.04
2.0-6.5 fé. Vgry soft to firm, brown 2.00
SLUDGE. Plastic material mixed with gt
< |sludge from 4.0-5.7 . At5.7-6.0 ft 48| DO 1112 2 | 2ev24 241 50.0 ppm
o | and 6.3-6.5 ft. very loose, black, silty,
g fine sand.
- 51 & 14C| DO 11,25 3 24°724° 4-6ft. 155.0 ppm
@ |[6.5-8.0 . Firm, dark grey SILTY CLAY | .1.46
with vegetative matter present. Small 6.50 .
zones saturated with a black, viscous - 140 | DO 687,12 13 | 24v24 6-8ft. 12.0 ppm
liquid. -2.96
BORING TERMINATED AT 8.0 FT. a.00
BELOW GROUND SURFACE.
- 10
- 15
— 20
- 25
- 30
- 35
- 40

DRILL RIG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED: S. MITCHELL

CHECKED:
DATE: 10-07-87

101275




PROJECT: CARLSTADT/FAC. COORD./NJ

RECORD OF BOREHOLE GB-15

SHEET: 1 OF 1

20

25

40

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-15-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725547.9 E 2164931.5
w 8 SOIL PROFILE SAMPLES
3 E £ 2 PIEZOMETER
a o OR
T} = " 3 Eev | W E REMARKS
=3 o ] w < STANDPIPE
iy g DESCRIPTION § E g E BLg\ifrl‘S / N 3 INSTALLATION
o | < loermn] 2 &
2 5
[ 4.55
° G.0-2.0 fL Very stf, dark brown SILTY 7] 0.0 PID READINGS
CLAY, trace to littie fine to coarse sand. j;»} 15A| DO | 6,14,1280/0 | 26 18°18° 0-1.5ft. 27.0 ppm
Several large pieces of red brick up to //’4
_11.5 inches in diameter present. Pieces Y] 25
of wood also present (FiLL) | ] 2.00
. | 2.06.0 it Dense, brown-biack, fine to i 6161621 | 32 | 2ree 24
< | coarse SAND, little to and fine to coarse i 1961 DO 1et6ts. ft 0.0ppm
2 | gravel, trace to little fines. Difficulty sw '
= erilling at2.0 ft. Idue to rig chgn.er.h
- = | Very poor sample recovery - 3 inc : .
5 X | diameter rock wedged in opening of split : 15¢| Do 10,1875 3 10724 4-6ft. 66.0 ppm
@ poon taken from 2.'0-4i0 ft. Majority : 1.45
of split spoon samples (2.0-4.0 and 7 6.00
4.0-6.0 ft) filled with a black, a Y é 50| Do | stoi110 |21 | 20724 6-8ft 46.0 ppm
viscous liquid. 7 R -U PP
6.0-8.0 ft Very stiff, greenish-%rey ] -5.45
and yellow-brown SILTY CLAY. Vegetative 8.00
Imatter present.
BORING TERMINATED AT 8.0 FT.
= 10 BELOW GROUND SURFACE.

DRILL RIG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED: S. MITCHELL

CHECKED:
DATE: 10-0/-87

101276




PROJECT: CARLSTADT/FAC. COORD./NJ

RECORD OF BOREHOLE GB-16

SHEET: 1 OF 1

PROJECT LOCATION: CARLSTADT, NEW JERSEY BORING START: 08-18-97 DATUM: MSL
PROJECT NUMBER: 943-6222 BORING LOCATION: N 725547.9 E 2164893.9
w o SOIL PROFILE SAMPLES
-
g t% 8 PIEZOMETER
4 b & E REMARKS OR
Tw| = 2 |lo|EBE¥ |a | w = STANDPIPE
i DESCRIPTION 2|z 2| ¢ BLOWS/ N > INSTALLATION
w < ] [ 2 6in ]
o z < foePTH| Z L4
g g
- 571
g.l0-13.9 ft. Hardsto stff, brov:‘rbavnd /}1/ 0.00 PID READINGS
ack CLAYEY SILT and SA CLAY. A .
Pieces of red brick, wire, and glass g 16A{ DO 10,8,5,7 13 12724 0-2ft. No data.
present. Pieces of debris up to 2 48
inches in diameter. (FILL) : }/
,;, 16B| DO | 10175535 | 72 | 18724 2-4t 94.0 ppm
At 3.6-4.0 ft. concrete material. rtj% /
: %
U
- 5 ,; 16C| DO | 16252990 | 54 | 14724 4-6ft. 0.0 ppm
M
q 0 6-6.1 ft. No recovery -
&%) RO
’5'." A 60, =50 RUA split spoon refusal.
< r”j‘/
@ 21
T 4]
=) ”
Y q 16E | DO 8,11,11,10 22 3728 8-10ft 0.0 ppm
o i M
1 “J? /
:,Q 16F | DO 13,8,10,11 18 19724 10-12ft. 0.0 ppm
¥
19%
r/':j
4! 16| DO| 87813 15 | 1eves 1214 ft 4.7 ppm
A -a.19
'] 13.9-16.0 ft. Stiff to hard, greeg/sh- J// 13.90
grey and yellow-brown CLAYEY SILT U "
15 grading to a light red silty clay. w1 16H| DO | 44453335 | 78 12124 14-16 ft. No data.
U] 629
BORING TERMINATED AT 16.0 FT. 16.00
BELOW GROUND SURFACE.
20
25
- 30
a5
40

DRILL RIG: MOBILE B-57 ATV
DRILLING CONTRACTOR: AQUIFER DRILLING & TEST.
DRILLER: T. PRESSIMONE

Golder Associates

LOGGED: S. MITCHELL

CHECKED:-
DATE: 10-07-87
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APPENDIX C

Air Monitoring Results

101278



943-6222airdata.xls

Contaminant:

Air Monitoring Results
216 Paterson Plank Road Site
Carlstadt, NJ

Total Hydrocarbons

Instrumentation: PID

DATE Sample Sample Results
Location Type {ppm)

8/6/97 Prep Table - Breathing Zone 450

8/6/97 Drill Rig Sample hole 160

8/7/97 Drill Rig Sample hole 160

8/7197 Prep Table Sample 850
Outside Exclusion

8/8/97 Zone Perimeter 0
Outside Exclusion :

8/8/97 Zone Perimeter 0
Outside Exclusion

8/8/97 Zone Perimeter 0
Outside Exclusion

8/11/97 Zone Perimeter 0
Outside Exclusion

8/11/97 Zone Perimeter 0
Outside Exclusion

8/11/97 Zone Perimeter 0
Outside Exclusion

8/11/97 Zone Perimeter 0

8/11/97 Prep Table Sample 650
Outside Exclusion

8/12/97 Zone Perimeter 0

8/12/97 Prep Table Sample 723
Outside Exclusion

8/12/97 Zone Perimeter 0
Outside Exclusion

8/13/97 Zone Perimeter 0
Outside Exclusion

8/13/97 Zone Perimeter 0

8/14/97 Prep Table Perimeter 0

8/14/97 Drill Rig Perimeter 0

8/14/97 Drill Rig Perimeter 0

8/14/97 Prep Table Perimeter 0

8/15/97 Drill Rig Perimeter 0

8/15/97 Prep Table Perimeter 16

8/15/97 Drill Rig Perimeter 0

8/15/97 Drill Rig Perimeter 0

8/15/97 Prep Table Perimeter 11.7
Outside Exclusion

8/15/97 Zone Perimeter 0
Outside Exclusion

8/15/97 Zone Perimeter 0
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NOTES:

Contaminant:

Air Monitoring Results
216 Paterson Plank Road Site
Carlstadt, NJ

Total Hydrocarbons

Instrumentation: FID (OVA) (1)
DATE Sample Sample Results
Location Type (ppm)
8/6/97 Prep Table Breathing Zone 10
8/6/97 Drill Rig Sample hole 100
8/7/97 Prep Table Sample 660
_ Outside Exclusion
8/8/97 Zone Perimeter 0]
Outside Exclusion
8/8/97 Zone Perimeter 0
Outside Exclusion
8/11/97 Zone Perimeter 0
Outside Exclusion
8/11/97 Zone Perimeter 0
Outside Exclusion
8/11/97 Zone Perimeter 0
Outside Exclusion
8/12/97 Zone Perimeter 0
' Outside Exclusion
8/12/97 Zone Perimeter 0@

(1) FID used to detect chlorinated comounds

(2) Meter not holding H2S gas

943-6222airdata.xis
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Contaminant:

216 Paterson Plank Road Site

Vinyl Chloride

Air Monitoring Results

Carlstadt, NJ

Instrumentation: Vinyl Chloride Tubes -

DATE Sample Sample Resuits OSHA PEL
Location Type {(ppm) (ppm)

8/6/97 Prep Table Breathing Zone 2 1

8/6/97 Prep Table Breathing Zone 6 1

8/6/97 Prep Table Breathing Zone 10 1

8/7/97 Drill Rig Breathing Zone <0.25 1

8/7/97 Drill Rig Sample hole 2 1

8/7/97 Prep Table Sample 6 1
Outside Exclusion

8/8/97 Zone Perimeter <0.25 1
Outside Exclusion

8/8/97 Zone Perimeter <0.25 1
Outside Exclusion

8/11/97 Zone Perimeter <0.25 1
Outside Exclusion

8/11/97 Zone Perimeter <0.25 1
Outside Exclusion

8/12/97 Zone Perimeter <0.25 1
Outside Exclusion

8/13/97 Zone Perimeter <0.25 1

8/14/97 Prep Table Perimeter <0.25 1

8/15/97 Prep Table Perimeter <0.25 1
Outside Exclusion

8/18/97 Zone Perimeter <0.25 1

8/18/97 Prep Table Perimeter <0.25 1

943-6222airdata.xls
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Contaminant:

Air Monitoring Results
216 Paterson Plank Road Site
Carlstadt, NJ

Benzene

Instrumentation: Benzene tubes

DATE Sample Sample Results OSHA PEL
Location Type (ppm) (ppm)
8/6/97 Prep Table Breathing Zone <0.5 1
8/8/97 Prep Table Sample <05 1
Outside Exclusion
8/12/97 Zone Perimeter <0.5 1
8/13/97 Prep Table Breathing Zone <05 1

943-6222airdata.xls
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Contaminant:

Mercury

Air Monitoring Data
216 Paterson Plank Road Site

Carlstadt, NJ

Instrumentation: Jerome Mercury Analyzer

DATE Sample Sample Results OSHA PEL
Location Type (mg/m3) (mg/m3)
8/6/97 Drill Rig Inside hole 0.28 0.1
8/6/97 Drill Rig Breathing zone 0.018 (2 0.1
Qutside Exclusion
8/6/97 Zone Perimeter 0.00 0.1
Outside Exclusion
8/7/197 Zone Perimeter 0.00 0.1
Outside Exclusion
8/7/197 Zone Perimeter 0.00 0.1
8/8/97 Drill Rig Breathing zone 0.06 0.1
Outside Exclusion
8/8/97 Zone ' Perimeter 0.00 0.1
Outside Exclusion
8/8/97 Zone Perimeter 0.00 0.1
Outside Exclusion
8/11/97 Zone Perimeter 0.00 0.1
Outside Exclusion
8/11/97 Zone Perimeter 0.00 0.1
Qutside Exclusion
8/11/97 Zone Perimeter 0.00 0.1
8/11/97 Drill Rig Breathing zone 0.00 0.1
8/12/97 Drill Rig Breathing zone 0.00 0.1
Outside Exclusion
8/12/97 Zone Perimeter 0.00 0.1
Outside Exclusion
8/12/97 Zone Perimeter 0.00 0.1
Outside Exclusion
8/13/97 Zone Perimeter 0.00 01
Outside Exclusion
08/13/97 Zone Perimeter 0.00 0.1

NOTES:

(1) Measurements were taken inside hole and results do not reflect breathing zone TWA
(2) Measurements taken directly following interior hole sample

943-6222airdata.xls
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Contaminant:

Air Monitoring Results
216 Paterson Plank Road Site
Carlstadt, NJ

Methylene Chloride

8/6/97 Drill Rig Breathing zone

8/6/97 Drill Rig Sample hole
Outside

8/6/97 Exclusion Zone Perimeter 0.00 25
Outside

8/12/97 Exclusion Zone Perimeter 0.00 25
Outside

8/13/97 | Exclusion Zone Perimeter 0.00 25

8/15/97 Drill Rig Breathing zone 0.00 25

943-6222airdata.xIs
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1.0 INTRODUCTION

Analytical samples collected between August 5 through August 18, 1997 at the 216 Paterson Plank
Road Site in Carlstadt, New Jersey have been validated as part of the Focused Feasibility Study
Investigation (FFSI). The samples were collected as specified by the approved Final Focused Feasibility
Study Investigation (Investigation) Work Plan, (Golder Associates, 1997). The sample potnts chosen for
analysis and the parameters which were analvzed are described in the Sampling, Analysis and
Monitoring Plan (SAMP), Appendix C and the Quality Assurance Project Plan (QAPjP), Appendix D
of the Investigation Work Plan. ‘

The samples were analvzed for the Inorganic Target Analvte List (TAL) excluding cvanide, in

accordance with the U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program

Statement of Work for Inorganics Analvsis. Multi-Media. Multi-Concentration; and the Organic Target

Compound List (TCL) in accordance with the Contract Laboratory Program Statement of Work for

Organics Analvsis. Multi-Media. Multi-Concentration for Volatile_:s Organic Compounds (VOCs), Semi-
Volatile Organic Compounds (SVOCs) and Pesticides/PCBs. In addition to the TCL and TAL analyses,

the samples collected as part of the Investigation were analyzed for total organic carbon (TOC) and oil
and grease (0&G), hereafter referenced as Inorganic List Parameters. The samples were also collected
and analyzed for pH, moisture content and grain size. The TCL/TAL and inorganic list parameters
analyses were initially performed by CompuChem Environmental (CompuChem) of Cary, North
Carolina (sample point B-1B and rinsate blank RFF01). However, due to problems encountered by
overnight courier services caused by the UPS strike, it was necessary to contract a local laboratory for
the remaining analytical services during this investigation. Therefore, Accutest of Dayton, New Jersey
performed the remaining analyses, except for TOC analysis which was performed by Accredited
Laboratories of Carteret, New Jersev. Moisture content, pH and grain size was performed by Golder

Associates soils laboratory located in Mt. Laurel, New Jersey.

Samples were collected from 8 primarv locations and submitted to the laboratory for analysis. In
addition to the pnmar\ samples, one sampling location was sampled as a Field Duplicate, two Matrix
Spike /Matrix Spike Duplicates (MS/MSDs) were collected, and five field rinsate blanks were collected
and submitted for analyses. The Sample Identification Points, sampling dates and the corresponding

Sample Delivery Groups (SDGs) are summarized in Table D1.

Golder Associates
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Data validation of the inorganic data collected for the TAL metals was performed in accordance with the
USEPA Region II Standard Operating Procedure (SOP) No. HW-2_ Revision 11. Evaluation of Metals

Data for the Contract Laboratory Program (dated January 1992). Data validation for the organics was
performed in accordance with the USEPA Region II SOP No. HW-6. Revision 9. CLP Organics Data

Review and Preliminary Review, dated January 1994. These documents are referred to as "functional

guidelines" hereafter. Non-TCL/TAL analstical data were validated using the method-specific critena
as well as the critenia specified in the QAP)P dated 1995.

Data qualifiers are defined in Table D2. Where quality control criteria were met, positive results were
not qualified and non-detected results were qualified with a "U" flag signifving that the result is below the
quantitation limit (organics) or detection limit (inorganics). Where more than one qualifier for a sample
result was warranted, the most predominant or general qualifier was applied to the results. For example,
a positive result for a volatile organic compound may need to be qualified as undetected (U) due to its
presence in the associated blanks; however, the initial or continuing calibration criteria for that
compound may not have been met and would warrant qualiﬁcétion as an estimated result (J) or
quantitation limit (UJ). In this particular case, the compound would be qualified as having an estimated
quantitation limit (UJ). The (R) qualifier, which signifies that the result has been rejected, takes priority

over all other qualifiers.

In some cases, there are multiple degrees to which the quality control criteria may not be met. For
example, a matnx spike recovery for an inorganic analyte may be slightly greater than the upper limit of
the Contract Required Recovery range; the corresponding positive results may be qualified as estimated
(J). However, if the ma;rix spike recovery were greater than 150%, the positive results would be
qualified as unusable (R). It should be noted that the discussions contained \\ithill Sections 2.0 through
6.0 explain where quality control was deficient. As specified in the functional guidelines, if the non-
adherence to quality control criteria are slight, qualification of data may not be warranted. However, if
the non-adherence is significant, qualification and possible rejection of the data may be necessary. The

narrative discussion specifies where rejection of the data is necessary.
In general, the discussions which follow in Sections 2.0 through 6.0 describe only instances where the

quality control criteria specified in the documents named above were not met. Tables D3 through D9 of

this document summarize specific samples for which qualification occurred. This report is intended to

Golder Associates
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address the samples collected in support of the Investigation, except where an 6verlap has occurred (i.e.,

QC samples).

Following data validation and qualification, the analytical data and qualifiers for each sample point were

summarized. Qualified results are provided in Appendix E of this report in a tabular format.

Golder Associates
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2.0 TARGET COMPOUND LIST VOLATILE ORGANIC PARAMETERS

A total of eight primary samples were collected from six boreholes. Additionally, one borehole was
sampled in duplicate and five ninsate blanks were collected for VOC analyses.h The samples were
reported in two SDGs which contained the primary samples, field duplicate and rinsate blanks, all of
which were analyzed for VOCs using the CLP SOW. The two SDGs, CompuChem 2V and Accutest
24569, were validated in accordance with the functional guidelines.

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted below.
Accuracv: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: The detection limit goals were achieved for all analyses, except where dilutions were

required due to matrix problems.

Completeness: The data packages were complete for all requested analyses. Nine (9) samples were
validated in these data sets. A total of 299 results for these samples were reported of which 299 were
deemed valid. This results in a completeness of 100% for these samples, which meets the Investigation
Work Plan objective of 85%.

Major Deficiencies

There were no major deficiencies identified with VOCs.

Minor Deficiencies
Identified below are the minor deficiencies which required qualification of the data. Refer to Table D3

for the specific samples affected by each deficiency.

Golder Associates
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Volatile SDG (24369)

During the data validation process, the qualitative identification of compounds is evaluated. The
evaluations are based on mass spectra, retention time, peak shape and intensity. The laboratory is
instructed by the SOW to report a compound as present even if all spectral criteria are not met. For the
compound Chloroform in samples GB4D, FGB4D and GB-07F; the compound total-1.2-
Dichloroethene in sample GB-07F; and the compound Vinyl chloride in sample GBR-02C, the mass
spectra indicates that there is presumptive evidence of the presence of the compounds, however, all
criteria are not met. Since the compounds are only presumed to be present in the samples, the results for

these compounds in the specified samples were qualified with the "N" flag.

Golder Associates
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3.0 TARGET COMPOUND LIST SEMI-VOLATILE ORGANIC PARAMETERS

A total of eight primary samples were collected from six borehole locations. Additionally, one borehole
was sampled in duplicate and five rinsate blanks were collected for SVOCs. The samples, field duplicate
and ninsate blanks were reported in two SDGs (SDG CompuChem 2S and Accutest 24569). The SDGs

were validated in accordance with the functional guidelines.

Data Quality Objectives

Precision; Goals for laboratory and field precision were generally met, except where noted below.
Accuracy: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All vsample results were supported in the raw data.

Detection Limits: The detection limit goals were achieved for all analyses.

Completeness: The data packages were complete for all requested analyses. Nine (9) samples were
validated in these data sets. A total of 376 results for these samples were reported of which 327 were
deemed valid. This results in a completeness of 100% for these samples, which meets the Work Plan

objective of 85%.

Major Deficiencies
Identified below are the major deficiencies which required qualification of the data. Refer to Tables D4

and D3 for the specific samples affected by each deficiency.

SDG 28

Samples collected for semi-volatile compound analysis are required to be extracted within seven days of
sample collection. Sample B-1B was onginally extracted within the required seven-day period.
However, the sample was analyzed by GC/MS and determined to have poor surrogate recoveries which
required re-extraction. The laboratory re-extracted the sample on day 29 when compared to the sample
collection date. As a result, the functional guidelines require samples extracted greater than 28 days
from sample collection to be rejected for undetected results ( R ) and estimated value (J) for positive

results,

Golder Associates
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SDG 24569 »
During the data validation process, the qualitative identification of compounds is evaluated. The
evaluations are based on mass spectra, retention time, peak shape and intensity. The laboratory is
instructed by the SOW to report a compound as present even if all spectral criteria are not met. For the
compounds Dibenzofuran and Fluorene in sample GB-6D, the mass spectra did not meet any of the
criteria specified in the functional guidelines. Since the compounds cannot be presumed to be present in

the sample, the results for these compounds in the specified sample were qualified rejected “R”.

Minor Deficiencies
Identified below are the minor deficiencies which required qualification of the data. Refer to Tables D4

and D3 for the specific samples affected by each deficiency.

SDG 28

Laboratory preparation blanks and rinsate blanks are evaluated for target compound contamination.
Fluoranthene and Pyrene were found as contaminants in the preparation blank associated with this SDG.
The Sample associated with this blank required qualification. For Fluoranthene and Pyrene, an action
limit of 5 times the concentration found in the blank was calculated. Since these two compounds were
detected below the CRQL in sample B-1B, the result was changed to the CRQL and qualified as
undetected (U).

Samples analyvzed by GC/MS are quantitatively and qualitatively identified by the mass spectra,
retention time and area of the compound. Some compounds have identical mass spectra and similar
retention times when compared to other compounds (i.e., isomers). Two compounds,
Benzo(b)fluoranthene and Benzo(k)fluoranthene, historically co-clute when the GC column becomes old
and short. When two compounds co-clute it is difficult to measure the area under the peak which is
needed for quatitation, and separate the two peaks based on .mass spectra, needed for qualitative
identification. The laboratory is instructed by the SOW to qualifv these co-eluting compounds as “JX™.
The validation specialist replaced the “JX” with the “JN” qualifier signifying estimated reported

concentration (J) and tentatively identified compound (N).

The functional guidelines require the percent differences for the response factors between the initial and
continuing daily calibration be less than + 25%. This criteria was not achieved for the continuing daily

calibrations analvzed on September 9, 1997 for the compounds Nitrobenzene, 2-Nitroaniline, 3-

Golder Associates
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Nitroaniline, 2.4-Dinitrophenol, Fluorene, 4-Nitroaniline, 4.6-Dinitro-2-methyiphenol and Carbazole.
The samples associated with this calibration required qualification as estimated values (J) for positive

results and estimated quantitation limits (UJ) for non-detected results.

SDG 24569

During the data validation process, the qualitative identification of compounds 1s evaluated. The
* evaluations are based on mass spectra, retention time, peak shape and intensity. The laboratory is
mnstructed by the SOW to report a compound as present even if all spectral criteria are not met. For the
compounds 2,4-Dimethylphenol, 1,2,4-Trichlorobenzene, Acenaphthene, Dibenzofuran, Fluorene and
Benzo(a)anthracene in sample GB-4B; and the compounds 1.2.4-Trichlorobenzene, Dibenzofuran and
Fluorene in sample GB4D; the compounds 1,2.4-Tnichiorobenzene, Dibenzofuran, Fluorene and
Benzo(a)anthracene in sample FGB-4D; the compounds 4-Methvlphenol, 1.2.4-Trichlorobenzene,
Benzo(a)pyrene, Ideno(1,2,3-c.d)pvrene and Benzo(g.h.I)pervlene in sample GB-6D; the compound
1,2.4-Trichlorobenzene in sample GB-02C; the compounds 1,2.4-Trichlorobenzene and Anthracene in
sample GB-02B; and the compound Phenathrene in sample GB-07F, the mass spectra indicates that
there is presumptive evidence of the presence of the compounds, however, all criteria are not met. Since
the compounds are only presumed to be present in the samples, the results for these compounds in the

specified samples were qualified with the "N" flag.

Golder Associates
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4.0 TARGET COMPOUND LIST PESTICIDE/PCBS

A total of eight primary samples were collected from six borehole locations. Additionally, one borehole
was sampled in duplicate and five rinsate blanks for Pesticides and Polychlornated Biphenyls (PCBs).
The samples were reported in two SDGs by the laboratories using the SOW. Each SDG was validated
in accordance with the functional guidelines and guidance from the USEPA Region II Quality Assurance

Chemist.

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted below.
Accuracy: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All sample results were supported in the raw data. Positive presence of a

TCL pesticide/PCB must be confirmed by analysis on a dissimilar chromatographic column.
Quantitation is performed for each column and the laboratory reports the lower value. The percent

difference between the two results is calculated and reported by the laboratory.
Detection Limits; The detection limit goals were achieved for all analyses.

Completeness: The data packages were complete for all requested analvses. Nine (9) samples were
validated in these data sets. A total of 232 results for these samples were reported of which 249 were
deemed valid. This results in a completeness of 99% for these samples, which meets the Work Plan

objective of 85%.

Major Deficiencies

There were no major deficiencies which required rejection of the data.

Minor Deficiencies
Identified below are the minor deficiencies which required qualification of the data. Refer to Tables D6

and D7 for the specific samples affected by each deficiency.

Golder Associates
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SDG 2P

Laboratory preparation blanks and rinsate blanks are evaluated for target compound contamination.
Aroclor-1254 was found as a contaminant in the preparation blank associated with this SDG. The
Sample (B-1B) associated with this blank required qualification. For Aroclor-1254, an action limit of 5
times the concentration found in the blank was calculated. The sample result for Aroclor-1234 was
above the CRQL but below the calculated action limit. As a result, the compound was qualified as
undetected (U).

The percent differences between the results reported from each GC column were greater than 25% but
less than 50% for the compounds Aldrin, Aroclor-1242 and Aroclor-1254 in sample B-1B. In
accordance with the functional guidelines, compoundS with percent differences greater than 25% but less
than 50% were qualified as estimated value (J). Compounds with percent differences less than 25% did

not require qualification.

The percent difference between the results reported from each GC column were greater than 90% for the
compounds alpha-BHC, Endosulfan sulfate and Endrin ketone in sample B-1B. In accordance with the
functional guidelines, compounds with percent differences greater than 90% were qualified as rejected

(R).

Compound concentrations that exceed the upper concentration of the initial calibration are required to be
diluted by the laboratory and reanalvzed. Two compounds, Dieldrin and Aroclor-1242 exceeded the
upper calibration concentration range and were qualified as “E” by the laboratory.b The validation

specialist qualified these as estimated value (J).

SDGs 2P and 24569

The functional guidelines require the response factors remain stable over the concentration range of the
initial calibration (i.e. less than + 20% RSD). This criterion was not achieved for the following initial

calibrations:

August 21, 1997 for compound: gamma-BHC;
August 12, 1997 for compound: Methoxychlor;
September 3, 1997 for compounds: Methoxychlor and 4,4-DDT; and,
August 16, 1997 for compound: Methoxychlor.

Golder Associates
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‘ The samples associated with these initial calibration required qualification as estimated values (J) for

positive results and estimated quantitation limits (UJ) for non-detected results.

Golder Associates
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5.0 METALS PARAMETERS

A total df eight primary samples were collected from six soil boring locations. Additionally, one
borehole was sampled in duplicate and five field nnsate blanks were collected. The sample results were
reported into two SDGs. Each SDG was validated in accordance with the functional guidelines. The
laboratories used an axial "trace” ICP instrument for the analysis of all metals with the exception of
mercury. Mercury was analyzed by a cold vapor analvzer. The use of axial “trace” ICP instrument
vields lower instrument detection limits for most of the analytes previously analyzed using the
conventional ICP instrumentation. Additionally, it allows for the analysis of Arsenic, Selenium, Thallium

and Lead by ICP rather that Graphite Fumace Atomic Absorption (GFAA).

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted below.

Accuracy: Goals for accuracy were generally met. except where noted below.

Sample Result Verification: All sample results were supported in the raw data.
Detection Limits: The detection limit goals were achieved for all analyses.

Completeness: The data packages were complete for all requested analyses. Nine (9) samples were
validated in these data sets. A total of 207 results were reported of which 207 were deemed valid. This

results in a completeness of 100% which meet the Work Plan objective of 85%.

Major Deficiencies

There were no major deficiencies identified with this data

Minor Deficiencies
Identified below are the minor deficiencies which required qualification of the data. Refer to Tables D8
and D9 for the specific samples affected by each deficiency.

SDG 2M

Golder Associates
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The matrix spike recoveries for Lead and Zinc were greater than the critenia (75% - 125%) specified by
the functional guidelines but less than 150%. For the affected sample (B-1B), positive results were

qualified as estimated value (J).

The functional guidelines require that a serial dilution be performed on any ICP elements which have
concentrations equal to or greater than 10 times the IDL. Serial dilution analvsis of the QC sample for
this SDG wvielded a percent difference between the undiluted and diluted results for Copper and
Potassium were greater than 10% but less than 100%. In accordance with the guidelines, positive results

greater than 10 times the IDL in the associated samples were qualified as estimated value (J).

SDG 24569

The functional guidelines require that a serial dilution be performed on any ICP elements which have
concentrations equal to or greater than 10 times the IDL. Serial dilution analysis of the QC sample for
this SDG vielded a percent difference between the undiluted and diluted result for Sodium was greater
than 10% but less than 100%. In accordance with the guidelines, positive results greater than 10 times

the IDL in the associated samples were qualified as estimated value (J).

SDGs 2M and 24369

The matrix spike recovery for Antimony was lower than the critena (75% - 125%) specified by the
functional guidelines but greater than 30%. For the affected samples, positive results were qualified as

estimated values (J), and non-detects were qualified as estimated detection limit (UJ).

Golder Associates
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6.0 INORGANIC LIST PARAMETERS

A total of eight primary samples were collected from six soil boring locations. Additionally, one
borehole was sampled in duplicate and five rinsate blanks for the analysis of the inorganic list
parameters. The sample results were presented in multiple reports by the laboratories. Each report was

validated in accordance with method-specific criteria and the criteria specified in the QAP)P.

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted below.
Accuracy: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: The detection limit goals were achieved for all analyses

Completeness: The data packages were complete for all requested analyses. Nine (9) samples were
validated in this data set. A total of 27 results for these samples were reported of which 27 were deemed
valid. The completeness for all analytes is 100% which meets the Work Plan objective of 85% for each

parameter.

Major Deficiencies

There were no major deficiencies reported for the Inorganic List Parameters.

Minor Deficiencies
TOC for sample B-1B was reported as >16,000 mg/kg. The laboratory explained that this is the
maximum detection for the sample size used. The validation specialist qualified TOC for this sample as

an estimated value (J).

Golder Associates
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7.0 SUMMARY

Validation of the data collected for the FFSI was performed in accordance with USEPA Region II data
validation guidelines, as applicable, and the criteria specified by the methods and the QAPjP. ‘

Overall, the data required qualification due to some quality control criteria which were not achieved, but
the majonty of the data is deemed usable in terms of objectives of the investigation. Although a positive
result may be qualified as estimated, the analyte should be considered present. Similarly, a non-detected
result which is qualified as an estimated quantitation/detection limit should be considered not present for
the purposes of this study, although the limit itself may not be precise. Rejected (unusable) data that are
assigned the "R" qualifier should not be used. Rejected data have been included in the summary tables

only for the purpose of completeness.

g:'projects'9-43-6222'{5-repornarr narrtxt.doc
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TABLE D1

SAMPLE POINT IDENTIFICATIONS

943-6222

i SDG NUMBERS
SAMPLE POINT ;|- DATE .-~ TR e : _ "INORGANI_C
R A » R I " SAMPLED . | VOLATILES | SEMI-VOLATILES. METALS . 4., LIST (1) ~
SOIL BORING SAMPLES
B-1B 8/6/97 2V 28 pisd 2M NA
GB-4B 8/11/97 E£24569 E24569 E24569 E24569 E24569
GB-4D 8/11/97 E24569 E24569 E24569 E24569 E24569
GB-6D 8/11/97 E24569 E24569 E24569 E24569 E24569
GB-07F 8/12/97 E24569 E24569 E24569 E24569 E24569
GB-14C 8/15/97 E24569 E24569 E24569 E24569 E24569
GBR02C 8/18/97 E24569 E24569 E24569 E24569 E24569
GBRO02B : 8/18/97 E24569 E24569 E24569 E24569 E24569
QUALITY CONTROL SAMPLES
RINSATE BLANKS
RRFO01 8/6/97 v 1S 1P ™ NA
RRFO03 8/11/97 E24569 £24569 E24569 E24569 E24569
RRF04 8/12/97 E24569 E24569 E24569 E24569 E24569
RRF05 8/15/97 E24569 E24569 E24569 E24569 E24569
RRF06 8/18/97 E24569 E24569 E24569 E24569 E24569
FIELD DUPLICATES
FGB-4D 8/11/97 E24569 E24569 E24569 E24569 E24569
MATRIX SPIKE/MATRIX SPIKE DUPLICATES
B-1B 8/6/97 2V 25 2P M NA
GB-4B 8/11/97 E24569 E24569 E24569 E24569 E24569
NOTES:
(1) Total organic carbon and oil and grease
NA = Not applicable
g:\projécts\9436222\fsreport\narr\Sdg Golder Associates 10f1
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November 1997 943-6222
TABLE D2
‘ Data Qualifiers

Value - The data is acceptable; identification is confirmed.

U-  The analyte was tested for but was not detected. The associated numerical value is
either the sample quantitation limit (organics) or the sample detection limit (inorganics).

B - The analyte was detected at a concentration which is between the Instrument Detection
Limit (IDL) and the Contract Required Detection Limit (CRDL). The data is
acceptable.

R- Reject data due to quality control criteria. The data are unusable (analyte may or may

not be present in the sample).
N -  Tentative identification; consider analyte present.

J- The analyte is present. The associated numerical value is an estimated quantity and
may not be accurate or precise.

UJ-  The analyte was tested for but not detected. The sample quantitation limit or the
sample detection limit is estimated and may be inaccurate or imprecise.

. - gprojects\943-6222'fs-repornarrqual doc Golder Associates Page 1 of 1
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TABLE D3

DATE: November 3, 1997 PROJECT NO.: 943-6222

PROJECT NAME: 216 Paterson Plank Road Site
ANALYSIS: TCL Volatiles OLC03.0

SAMPLE DELIVERY GROUP NUMBER: E24569
REVIEWER: Jeffrey R. Hendel

.- DEFICIENCY COMPOUND(S) " QUALIFIER SAMPLES AFFECTED
Presumptive evidence for Chloroform N GB-40, FGB-4D,
the presence of the compound GB-07F
total-1,2-Dichloroethene N GB-07F
Vinyl chioride N GBR02C
Sdg1 Golder Associafes 1 of 1
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DATE: November 3, 1997

PROJECT NAME: 216 Paterson Plank Road Site
ANALYSIS: TCL Semi-Volatiles

SAMPLE DELIVERY GROUP NUMBER: 28
REVIEWER: Jeffrey R. Hendel

TABLE D4

PROJECT NO.: 943-6222

DEFICIENCY COMPOUND(S) QUALIFIER SAMPLES AFFECTED
Presumptive evidence to the Benzo(b)fluoranthene, JN B-1B
presence of the compound Benzo(k)fluoranthene
Missed holding times ALL J for positive B-1B
results
R for undetected
results
Blank contamination Fluoranthene, U] B-1B
Pyrene
% difference between continuing Nitrobenzene, J for positive B-1B
calibration and initial calibration 2-Nitroaniline, results
greater than 25% 3-Nitroaniline, UJ for undetected
2,4-Dinitrophenol, results
Fluorene,
4-Nitroaniline,
4 6-Dinitro-2-methylphenol,
Carbazole
Svoal2s.xls Golder Associates 10f1
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TABLE D5

DATE: November 3, 1997 PROJECT NO.: 943-6222
PROJECT NAME: 216 Paterson Plank Road Site

ANALYSIS: TCL Semi-Volatiles

SAMPLE DELIVERY GROUP NUMBER: E24569

REVIEWER: Jeffrey R. Hendel

DEFICIENCY COMPOUND(S) QUALIFIER SAMPLES AFFECTED

Presumptive evidence to the 2,4-Dimethylphenol, N GB-4B
presence of the compound 1,2,4-Trichlorobenzene, V

Acenaphthene,

Dibenzofuran,

Fluorene,

Benzo(a)anthracene

1,2,4-Trichlorobenzene, N GB-4D
Dibenzofuran,
Fluorene

1,2,4-Trichlorobenzene, N FGB-4D
Dibenzofuran,
Fluorene,

. Benzo(a)anthracene

Phenanthrene N GB-07F

1,2,4-Trichlorobenzene N GB02C

1,2,4-Trichlorobenzene, N GB02B
Anthracene

4-Methylphenol, N GB-6D
1,2,4-Trichlorobenzene,

Benzo(a)pyrene,

Indeno(1,2,3-c,d)pyrene,

Benzo(g,h,l)perylene

Dibenzofuran, R GB-6D
Fluorene

Svoal.xs Golder Associates 10f1
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TABLE D6

DATE: November 3, 1997 PROJECT NO.: 943-6222
PROJECT NAME: 216 Paterson Plank Road Site

ANALYSIS: TCL Pesticide/PCBs

SAMPLE DELIVERY GROUP NUMBER: 2P

REVIEWER: Jeffrey R. Hendel

DEFICIENCY. . - ~COMPOUND(S) - QUALIFIER - - SAMPLES AFFECTED
Blank contamination Aroclor-1254 U B-1B
%RSD over the initial calibration gamma-BHC J for positive B-1B
greater than 20% results
UJ for undetected

results
%D between concentrations Aldrin, J B-1B
reported on each GC column Aroclor-1242,
greater than 25% but less Aroclor-1254
than 50%
%D between concentrations alpha-BHC, R B-1B
reported on each GC column Endosulfan sulfate,
greater than 90% Endrin ketone
Compounds exceeded the Dieldrin, J B-1B
upper limit of the initial calibration Aroclor-1242

Pest1 : Golder Associates 10of 1
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DATE: November 3, 1997

TABLE D7

PROJECT NAME: 216 Paterson Plank Road Site
ANALYSIS: TCL Pesticide/PCBs

SAMPLE DELIVERY GROUP NUMBER: E24569
REVIEWER: Jeffrey R. Hendel

PROJECT NO.: 943-6222

~ DEFICIENCY COMPOUND(S). - - QUALIFIER .. SAMPLES AFFECTED
%RSD over the initial calibration Methoxychlor J for positive ALL
greater than 20% results
4,40DT J for positive GB-14C, GBRO2C,
results GBR02B
Peste Golder Associates 10of1
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TABLE D8

DATE: November 3, 1997 PROJECT NO.: 943-6222
PROJECT NAME: 216 Paterson Plank Road Site
ANALYSIS: TAL Metals - ILMO4.0
SAMPLE DELIVERY GROUP NUMBER: 2M
REVIEWER: Jeffrey R. Hendel
DEFICIENCY ANALYTE(S) QUALIFIER SAMPLES AFFECTED
Matrix spike recovery greater than 125% Lead, J for positive results B-1B
but less than 150% Zinc
Matrix spike recovery less than 75% Antimony J for positive results B-1B
but greater than 30% UJ for non-detected
results
Percent difference greater than 10% for Copper, J for positive results B-1B
Serial Dilution Potassium greater than ten
times the IDL
Tal2m Golder Associates

101309
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TABLE D9

DATE: November 3, 1997 PROJECT NO.: 943-6222

PROJECT NAME: 216 Paterson Plank Road Site
ANALYSIS: TAL Metals - ILMO4.0

SAMPLE DELIVERY GROUP NUMBER: E24569
REVIEWER: Jeffrey R. Hendel

DEFICIENCY - -~ ANALYTE(S) - . ~QUALIFIER: = SAMPLES AFFECTED
Matrix spike recovery less than 75% Antimony J for positive results ALL
but greater than 10% UJ for non-detected
results
Percent difference greater than 10% for Sodium J for positive results ALL
Serial Dilution greater than ten
times the IDL
Tal3 . Golder Associates 10of 1
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APPENDIX E

Analytical Data
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CTETOT

i

November 1997

Matrix: Soil

CrRaL| Parameter
1200 { Chloromethane
1200 { Bromomethane
1200 | Vinyl Chioride
1200 | Chloroethane
1200 | Methylene Chioride
1200 | Acetone
1200 | Carbon Disulfide
1200 1,1-Dichloroethene
1200 1,1-Dichloroethane
1200 | cis-1,2-Dichloroethene
1200 | trans-1,2-Dichloroethene
1200 | Total 1,2-Dichloroethene
1200 | Chloroform
1200 1,2-Dichloroethane
1200 | 2-Butanone
1200 | 1,1,1-Trichloroethane
1200 | Carbon Tetrachloride
1200 | Bromodichloromethane
1200 | 1,2-Dichloropropane
1200 | cis-1,3-Dichloropropene
1200 | Trichloroethene
1200 | Dibromochloromethane
1200 1,1,2-Trichloroethane
1200 | Benzene
1200 | trans-1,3-Dichloropropene
1200 | Bromoform
1200 | 4-Methyl-2-Pentanone
1200 | 2-Hexanone
1200 | Tetrachloroethene
1200 | 1,1,2,2-Tetrachloroethane
1200 | Toluene

1200 | Chlorobenzene

1200 | Ethylbenzene

1200 | Styrene

1200 | Total Xylenes

Notes: T

All units are pg/kg.

B-1B
Date Sampled:8/6/97
Dilution Factor: 1

Percent Solid: NA %
'SQL | Result |Qual
30000 | 30000 U
30000 | 30000 U
30000 | 30000 U
30000 | 30000 U
30000 | 30000 U
30000 | 30000 U
30000 | 30000 U
30000 30000 U
30000 3400 J
30000 4200 J
30000 | 30000 U
30000 NA

30000 | 30000 U
30000 30000 U
30000 30000 U
30000 | 30000 U
30000 30000 U
30000 | 30000 U
30000 30000 U
30000 | 30000 u
30000 520000
30000 { 30000 U
30000 | 30000 §)
30000 | 30000 U
30000 { 30000 V)
30000 | 30000 U
30000 19000 J
30000 | 30000 u
30000 | 330000
30000 | 30000 U
30000 470000
30000 8400 J
30000 | 110000
30000 | 30000 U
30000 | 720000 |

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor.
The Qual column indicates the qualifier applied to the result following data validation.

Results are reported on wet weight basis.

ACCESS!\caristad.mb1voa report (10/2/97 soil)
11/19/97 5:05:31 PM

“Sample Point |

|100000

SUMMARY OF CLP ORGANICS ANALYSES
216 Paterson Plank Road Site
Sample Results
Volatile Organics

" Sample Point
0GB-4B
Date Sampled: 8/11/97

Dilution Factor: 40

Percent Solid: NA %
"Sal | Result |Qual
7100000 | U
100000
100000
100000
52000
100000
100000

100000
100000
100000
100000
100000
100000
100000 100000
100000 51000
100000 NA

100000 NA

100000 30000
100000 54000
100000 100000
100000 100000
100000 430000
100000 100000
100000 100000
100000 100000
100000 100000
100000 6000000
100000} 100000
100000 100000
100000 34000
100000| 100000
100000| 100000
100000| 190000
100000| 100000
100000| 5200000
100000 100000 U
100000| 4700000
100000| 380000
100000 940000
100000 100000 U

cCCcCCcCeCcCccCcCc,

CcCC«CC cccc CC e

c

1100000

.5300000 | _

~ “Sample Point
0GB-4D
Date Sampled: 8/11/97

Dilution Factor: 80

943-6222

Sample Point
FGB-4D
Date Sampled: 8/11/97
Dilution Factor: 80

Sample Point
0GB-6D
Date Sampled: 8/11/97
Dilution Factor: 80

Golder Associates

Percent Solid: NA % | Percent Solid: NA % [Percent Solid: NA %
'SQL | Result |Quall SQL | Result |Qual| SQL | Result |Qual
200000 200000 U’ J200000| 200000 U [200000{ 200000 U
200000| 200000 U [200000| 200000 U 200000 200000 8]
200000 200000 U [200000| 200000 U ]200000| 200000 U
200000 200000 U [200000| 200000 U ]200000| 200000 U
200000] 100000 J |200000| 100000 J [200000| 200000 J
200000] 200000 U [200000{ 200000 U 200000 200000 U
200000| 200000 U {200000| 200000 U [200000] 200000 U
200000 200000 U |200000] 200000 U {200000{ 200000 U
200000 210000 200000 160000 J |200000| 120000 J
200000 NA 200000 NA 200000 NA
200000 NA 200000 NA 200000 NA
200000/ 24000 J [200000| 200000 U [200000| 49000 J
200000 30000 JN |200000{ 31000 JN [200000| 240000
200000| 200000 U {200000{ 200000 U 200000 200000 U
200000 260000 | 200000{ 200000 U 200000 340000
200000| 150000 J 200000 150000 J j200000| 1200000
200000 200000 U [200000| 200000 U |200000{ 200000 U
200000 200000 U [200000{ 200000 U [200000{ 200000 u
200000; 200000 U [200000; 200000 U ]200000] 200000 U
200000| 200000 U [200000| 200000 U [200000{ 200000 U
200000 6700000 200000| 5500000 200000 7300000
200000( 200000 U [200000| 200000 U |200000| 200000 U
200000{ 200000 U [200000} 200000 U |200000| 200000 U
200000 73000 J 200000 66000 J |200000{ 57000 J
200000/ 200000 U [200000{ 200000 U ]200000{ 200000 U
200000{ 200000 U [200000; 200000 U [200000| 200000 U
200000 460000 200000{ 420000 200000 440000
200000 200000 U [200000{ 200000 U 1200000 200000 U
200000; 6200000 200000] 4600000 200000 6000000
200000f 200000 U |200000| 200000 U ]200000| 200000 U
200000] 5900000 200000| 4500000 200000 5700000
200000] 1200000 200000( 1000000 200000 260000
200000 1100000 200000 970000 200000 1100000
200000 200000 U [200000{ 200000 U 200000 200000 U
. [200000] 5700000 | [200000] 5200000 |  _J200000] 6100000
Page 1 of 2



ETETOT

November 1997

0BG-07F
Date Sampled:8/12/97
Dilution Factor: 100
Percent Solid: NA %
"SQL | Result [Qual

250000 250000
250000

250000
250000 250000
250000; 250000
250000 450000
250000{ 250000
250000{ 250000
250000 250000
250000 250000
250000 28000
250000 340000
250000 340000
250000 370000
250000( 2700000
250000] 250000
250000 250000
250000

250000
250000 250000
250000{ 8900000
250000 250000
250000 250000
250000{ 62000
250000 250000
250000{ 250000
470000

250000
250000

250000

250000] 8900000

250000{ 250000 u

250000 6700000

250000 260000

250000{ 1100000
250000 u

250000
250000| 5700000

cccc zZzSccccoc cccc

CcCCcC«~CC

C

"7 sample Point |

SUMMARY OF CLP ORGANICS ANALYSES
216 Paterson Plank Road Site
Sample Results
Volatile Organics

" Sample Point
0GB-14C

Date Sampled: 8/15/97

Dilution Factor: 1

Percent Solid: NA %

sQL | Result [Qual
20000| 20000 | U
20000 | 20000 | U
20000 | 44000

20000 | 20000 | U
20000| 20000 | U
20000{ 20000 | U
20000 20000 | U
20000 20000 | U
20000 | 16000 | J
20000 | 20000 | U
20000| 20000 | U
20000 | 20000 | U
20000 | 57000

20000 | 20000 | U
20000 20000 | U
20000 20000 | U
20000 | 20000 | U
20000 | 20000 | U
20000 | 99000

20000 | 20000 | U
20000 | 20000 | U
20000 | 28000

20000| 20000 | U
20000 20000 | U
20000 | 42000

20000{ 20000 | U
20000 | 370000

20000| 20000 | U
20000 | 410000

20000 | 49000

20000 | 100000

20000| 20000 | U
200000{ 550000

Matrix: Soil

CRQL Parameter
1200 | Chloromethane

1200 { Bromomethane

1200 | Vinyl Chloride

1200 | Chloroethane

1200 | Methylene Chloride
1200 | Acetone

1200 | Carbon Disulfide

1200 {. 1,1-Dichloroethene
1200 | 1,1-Dichloroethane
1200 | Total 1,2-Dichloroethene
1200 | Chloroform

1200 | 1,2-Dichloroethane
1200 | 2-Butanone

1200 | 1,1,1-Trichloroethane
1200 | Carbon Tetrachloride
1200 | Bromodichloromethane
1200 | 1,2-Dichloropropane
1200 | cis-1,3-Dichloropropene
1200 | Trichloroethene

1200 | Dibromochloromethane
1200 1,1,2-Trichloroethane
1200 | Benzene

1200 | trans-1,3-Dichloropropene
1200 | Bromoform

1200 | 4-Methyl-2-Pentanone
1200 | 2-Hexanone

1200 | Tetrachloroethene

1200 | 1,1,2,2-Tetrachloroethane
1200 | Toluene

1200 | Chlorobenzene

1200 | Ethylbenzene

1200 | Styrene

1200 | Total Xylenes

Notes: o

All units are pg/kg.
Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor.
The Qual column indicates the qualifier applied to the result following data validation.

Results are reported on wet weight basis.

ACCESS\caristad.mbtvoa report (10/2/97 soil)
11/19/97 5:05:33 PM

943-6222
" 'Sample Point Sample Point Sample Point
OGBR02B OGBR02C
Date Sampled: 8/18/97 | Date Sampled: 8/18/97 | Date Sampled:
Dilution Factor: 80 Dilution Factor: 80 Dilution Factor:
Percent Solid: NA % | Percent Solid: NA % |Percent Solid: %
SQL | Result |Quall SQL | Result |Qual| SQL | Result |Qual
200000 200000 U 200000 200000 U
200000/ 200000 U [200000{ 200000 V)
200000 200000 U [|200000] 58000 J
200000/ 200000 U [200000{ 200000 U
200000 38000 J {200000| 38000 J
200000 200000 U |200000{ 200000 U
200000 200000 U 200000, 200000 U
200000 200000 U |200000{ 200000 U
200000 200000 U [200000{ 200000 u
200000/ 200000 U [200000{ 200000 u
200000/ 200000 U [200000; 200000 U
200000/ 200000 U 200000 200000 U
200000{ 200000 U [200000] 200000 U
200000/ 200000 U [200000| 200000 U
200000 200000 U [200000{ 200000 U
200000/ 200000 U [200000{ 200000 U
200000/ 200000 U [200000{ 200000 u
200000, 200000 U [200000] 200000 U
200000{ 2400000 200000 1600000
200000 200000 U [200000] 200000 V)
200000 200000 U [200000; 200000 V)
200000| 28000 J |200000{ 38000 J
200000 200000 U 1200000 200000 U
200000| 200000 U j200000 200000 U
200000/ 200000 U [200000{ 97000 J
200000 200000 U [200000{ 200000 U
200000 1200000 200000 880000
200000| 200000 U [200000| 200000 U
200000 2200000 200000] 1800000
200000, 86000 J [200000] 74000 J
200000/ 420000 200000 350000
200000/ 200000 U ]200000{ 200000 U
200000/ 2600000 200000] 2100000
Page 2 of 2
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CPTETOT

November 1997 SUMMARY OF CLP ORGANICS ANALYSES 943-6222
216 Paterson Plank Road Site
Sample Results
Matrix: Soif Semivolatile Organics
Sample Point Sample Point Sample Point Sample Point Sample Point
0B-1B 0GB-48 0GB-4D FGB-4D 0GB-6D
Date Sampled:8/6/97 Date Sampled: 8/11/97 | Date Sampled: 8/11/97 | Date Sampled: 8/11/97 |Date Sampled: 8/11/97
Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1
Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA %
CRQL Parameter saL Result |Qualf SQL Resuit |Qual| SQL Result |Qual| SQL Result |Qual| SQL Result |Qual
330 1,3-Dichlorobenzene 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 U
330 1,4-Dichlorobenzene 330 330 J 330 10000 U 330 10000 U 330 10000 U |} 330 10000 U
330 1,2-Dichlorobenzene 330 600 J 330 34000 330 28000 330 19000 330 57000
330 1,2,4-Trichlorobenzene 330 81 J 330 3300 JN | 330 3000 JN | 330 2000 JN | 330 5700 JN
330 Phenol 330 1700 J 330 48000 330 64000 330 70000 330 140000
330 bis{2-Chloroethyl)ether 330 330 R 330 10000 y 330 10000 U 330 10000 U | 330 10000 u
330 2-Chlorophenol 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 U
330 2-Methylphenol 330 330 R 330 10000 U 330 10000 u 330 10000 U | 330 10000 U
330 2,2"-Oxybis(1-Chloropropane) 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 U
330 4-Methylphenol 330 460 J 330 18000 330 15000 330 16000 330 24000 N
330 N-Nitroso-di-n-propylamine 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 U
330 Hexachloroethane 330 330 R 330 10000 u 330 10000 ) 330 10000 U | 330 10000 U
330 Nitrobenzene 330 330 R 330 10000 U 330 10000 U 330 10000 U [ 330 10000 U
330 Isophorone 330 1400 J 330 10000 U 330 14000 330 8700 J 330 33000
330 2-Nitrophenol 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 U
330 2,4-Dimethylphenol 330 330 R 330 9900 JN | 330 10000 U 330 9000 J 330 19000
330 bis(2-Chloroethoxy)Methane 330 330 R 330 10000 U 330 10000 u 330 10000 U | 330 10000 U
330 2,4-Dichiorophenol 330 330 R 330 10000 U 330 10000 u 330 10000 U | 330 10000 u
330 Naphthalene 330 1100 J 330 75000 330 52000 330 30000 330 73000
330 4-Chloroaniline 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 U
330 Hexachlorobutadiene 330 330 R 330 10000 u 330 10000 U 330 10000 U | 330 10000 U
330 4-Chloro-3-Methylphenol 330 330 R 330 10000 u 330 10000 U 330 10000 U | 330 10000 U
330 2-Methyinaphthalene 330 510 J 330 25000 330 18000 330 12000 330 28000
330 Hexachlorocyclopentadiene 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 U
330 2,4 6-Trichlorophenol 330 330 R 330 10000 U 330 10000 U 330 10000 U { 330 10000 U
800 2,4,5-Trichlorophenol 800 830 R 800 25000 U 800 25000 U | 800 25000 U | 800 25000 u
330 2-Chloronaphthalene 330 330 R 330 31000 330 22000 330 16000 330 97000
800 2-Nitroaniline 800 830 R 800 25000 U 800 25000 U | 800 25000 U | 800 25000 U
330 Dimethyl Phthalate 330 330 R 330 2400 J 330 10000 U 330 10000 U { 330 10000 U
330 Acenaphthylene 330 330 R 330 10000 U 330 10000 U 330 10000 U | 330 10000 u
330 2,6-Dinitrotoluene 330 330 R 330 -10000 U 330 10000 U 330 10000 U | 330 10000 u
800 3-Nitroaniline 800 830 R 800 25000 U 800 25000 U 800 25000 U | 800 25000 U
330 Acenaphthene 330 330 R 330 890 JN | 330 10000 U 330 10000 U | 330 10000 U
800 2,4-Dinitrophenol 800 830 R 800 25000 U 800 25000 U | 800 25000 U | 800 25000 U
800 4-Nitrophenol 800 830 R 800 25000 U 800 25000 U 800 25000 U | 800 25000 U
330 Dibenzofuran 330 160 J 330 2600 JN | 330 3200 JN | 330 2000 JN | 330 3900 R
330 | 2,4-Dinitrotoluene 330 330 | R | 330 10000 U 330 10000 U 330 10000 U | 330 10000 | U |
NJ(BS: -
Al units are pg/kg.
Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor.
The Qual column indicates the qualifier applied to the result following data validation.
NA indicates Not Analyzed.
Results are reported on wet weight basis.
ACCESS\caristad.mb tisvoc report (10/2/97 soil}
11/19/97 5:14:47 PM Golder Associates Page 1 of 4



GTETOT

November 1997 . SUMMARY OF CLP ORGANICS ANALYSES 943-6222
. 216 Paterson Plank Road Site
Sample Results

Matrix: Soil Semivolatile Organics
Sample Point Sample Point Sample Point Sample Point Sample Point
0B-1B ) 0GB-4B 0GB-4D FGB-4D 0GB-6D
Date Sampled:8/6/97 Date Sampled: 8/11/97 | Date Sampled: 8/11/97 | Date Sampled: 8/11/97 | Date Sampled: 8/11/97
Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1
Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA %
CRQL Parameter SQL | Result |[Qual|l SQL | Result |Qual| SQL | Result |[Qual| SQL | Result |Qual} SQL | Result |Qual
330 Diethylphthalate 330 330 R 330 12000 330 1200 J 330 1500 J 330 4200 J
330 4-Chlorophenyl-phenylether 330 330 R | 330 10000 U 330 10000 U | 330 10000 U 330 10000 U
330 Fluorene 330 77 J 330 1200 JN | 330 1600 JN | 330 1200 JN | 330 2000 R
800 4-Nitroaniline 800 830 R | 800 25000 U 800 25000 U | 800 25000 U | 800 25000 U
800 4,6-Dinitro-2-methylphenol 800 830 R 800 25000 u 800 25000 U | 800 25000 U { 800 25000 U
330 N-Nitrosodiphenylamine 330 330 R 330 10000 U 330 10000 U | 330 10000 U 330 10000 U
330 | 4-Bromophenyl-phenylether 330 330 R { 330 10000 U 330 10000 U | 330 10000 u 330 10000 U
330 Hexachlorobenzene 330 330 R 330 10000 u 330 10000 U { 330 10000 u 330 10000 U
800 Pentachlorophenol 800 830 R | 800 25000 U 800 25000 U | 800 25000 U 800 25000 U
330 Phenanthrene 330 240 J 330 4100 J 330 4200 J 330 2800 J 330 6300 J
330 | Anthracene 330 330 R 330 10000 u 330 10000 U | 330 10000 U 330 10000 U
330 Carbazole 330 330 R 330 10000 U 330 10000 U | 330 10000 U | 330 10000 U
330 Di-n-butylphthalate 330 370 J 330 52000 330 8700 J 330 9100 J 330 42000
330 Fluoranthene 330 160 R 330 2500 J 330 2000 J 330 1300 J 330 3700 J
330 Pyrene 330 78 R 330 1600 J 330 1800 J 330 980 J 330 3600 J
330 Butylbenzylphthalate 330 43 J 330 20000 330 2200 J 330 2900 J 330 19000
330 3,3"-Dichlorobenzidine 330 330 R 330 10000 u 330 10000 U | 330 10000 U 330 10000 U
330 Benzo(a)Anthracene 330 330 R 330 900 JN | 330 590 J 330 470 JN | 330 1700 JN
330 Chrysene : 330 330 R | 330 1100 J 330 1100 J 330 810 J 330 2000 J
330 bis{2-Ethythexyl)Phthalate 330 7300 J 330 600000 330 190000 . 330 110000 330 610000
330 Di-n-Octyl Phthalate 330 500 J 330 23000 330 4500 J 330 4700 J 330 37000
330 Benzo(b)Fluoranthene 330 69 JN | 330 820 J 330 700 J 330 10000 U 330 10000 U
330 Benzo(k)Fluoranthene 330 68 JN | 330 620 J 330 490 J 330 10000 U 330 10000 U
330 Benzo(a)Pyrene 330 330 R 330 10000 U 330 10000 U | 330 10000 U | 330 550 JN
330 Indeno(1,2,3-cd)Pyrene 330 330 R 330 10000 U 330 10000 U | 330 10000 U | 330 790 JN
330 Dibenz(a,h)Anthracene 330 330 R 330 10000 U 330 10000 U | 330 10000 U | 330 10000 u
330 | Benzo(g.h,i)Perylene 330 330 R {1 330 {__ 600 J 330 10000 U | 330 10000 U | 330 1200 JN
Notes:

All units are pg/kg.

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor.

The Qual column indicates the qualifier applied to the result following data validation.
NA indicates Not Analyzed.

Results are reported on wet weight basis.

ACCESS\caristad.mb 1\svoc report (10/2/97 soil)
11/19/97 5:09:12 PM Golder Associates Page 2 of 4



9TETOT

November 1997 SUMMARY OF CLP ORGANICS ANALYSES 943-6222
216 Paterson Plank Road Site
Sample Results

Matrix: Soil Semivolatile Organics
Sample Point Sample Point Sample Point Sample Point Sample Point
0BG-07F OGB-14C OGBR02B OGBR02C

Date Sampled:8/12/97 | Date Sampled: 8/15/97 | Date Sampled: 8/18/97 | Date Sampled: 8/18/97 | Date Sampled:
Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 ~ Dilution Factor:
Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA % | Percent Solid: %

CRQL Parameter saQL Result [Qual| SQL Result |Qual] SQL Result [Quall SQL Result |Qual] SQL Result |Qual

330 1,3-Dichlorobenzene 330 100000 u 330 10000 U 330 10000 U 330 10000 U

330 1,4-Dichlorobenzene 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 1,2-Dichlorobenzene 330 130000 330 3400 J 330 14000 330 8400 J

330 1.2,4-Trichlorobenzene 330 100000 U 330 10000 U 330 2300 JN | 330 950 JN

330 Phenol 330 95000 J 330 25000 330 56000 330 72000

330 bis(2-Chloroethyl)ether 330 100000 U 330 10000 U 330 10000 u 330 10000 U

330 2-Chlorophenol 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 2-Methylphenol 330 100000 u 330 10000 U 330 3500 J 330 3300 J

330 2,2'-Oxybis{1-Chloropropane) 330 100000 U 330 10000 U | 330 10000 U 330 10000 u

330 4-Methylphenol 330 20000 J 330 5600 J 330 | - 13000 330 15000

330 N-Nitroso-di-n-propylamine 330 100000 U 330 10000 U 330 10000 u 330 10000 U

330 Hexachloroethane 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 Nitrobenzene 330 380000 330 10000 u 330 10000 U 330 10000 U

330 1sophorone 330 20000 J 330 1100 J 330 50000 330 13000

330 2-Nitrophenol 330 100000 u 330 10000 U 330 10000 U 330 10000 U

330 2,4-Dimethylphenol 330 10000 J 330 4700 J 330 12000 330 11000

330 bis(2-Chloroethoxy)Methane 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 2,4-Dichlorophenol 330 100000 u 330 10000 U 330 10000 U 330 10000 U

330 Naphthalene 330 57000 J 330 3000 J 330 51000 330 18000

330 4-Chloroaniline 330 100000 U 330 10000 u 330 10000 U 330 10000 u

330 Hexachlorobutadiene 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 4-Chloro-3-Methylphenol 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 2-Methylnaphthalene 330 21000 J 330 1100 J 330 21000 330 6500 J

330 Hexachlorocyclopentadiene 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 2,4 ,6-Trichlorophenol 330 100000 U 330 10000 U 330 10000 U 330 10000 U

800 2,4 5-Trichlorophenol 800 250000 U 800 25000 U 800 25000 U 800 25000 U

330 2-Chloronaphthalene 330 35000 J 330 23000 330 55000 330 40000

800 2-Nitroaniline 800 250000 U 800 25000 ] 800 25000 U 800 25000 U

330 Dimethyl Phthalate 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 Acenaphthylene 330 100000 U 330 10000 U 330 10000 U 330 10000 U

330 2,6-Dinitrotoluene 330 100000 u 330 10000 U 330 10000 U 330 10000 U

800 3-Nitroaniline 800 250000 U 800 25000 V) 800 25000 U 800 25000 U

330 Acenaphthene 330 100000 U 330 10000 U 330 1600 J 330 10000 U

800 2,4-Dinitrophenot 800 250000 U 800 25000 U 800 25000 U 800 25000 U

800 4-Nitrophenol 800 250000 u 800 25000 U 800 25000 U 800 25000 U

330 Dibenzofuran 330 100000 U 330 10000 U 330 5400 J 330 2100 J

330 | 24-Dinitrotoluene 330 100000 U 330 10000 U-| 330 10000 U 330 10000 Ul ]

Notes:
All units are pg/kg.

Sample Quantitation Limit (SQL) is the CRQL muiltiplied by the dilution factor.

The Qual column indicates the qualifier applied to the result following data validation.
NA indicates Not Analyzed.

Results are reported on wet weight basis.

ACCESS\caristad. mb1\svoc report (10/2/97 soil)
11/19/97 5:14:50 PM Golder Associates Page 30f4



LTETOT

November 1997

Matrix: Soil
CRQL Parameter
330 Diethylphthalate
330 4-Chlorophenyl-phenylether
330 Fluorene
800 4-Nitroaniline
800 4,6-Dinitro-2-methyiphenol
330 N-Nitrosodiphenylamine
330 4-Bromophenyl-phenylether
330 Hexachlorobenzene
800 Pentachlorophenol
330 Phenanthrene
330 Anthracene
330 Carbazole
330 Di-n-butylphthalate
330 Fluoranthene
330 Pyrene
330 Butylbenzylphthalate
330 3,3'-Dichlorobenzidine
330 | Benzo(a)Anthracene
330 Chrysene
330 bis(2-Ethylhexyl)Phthalate
330 Di-n-Octy! Phthalate
330 Benzo(b)Fluoranthene
330 Benzo(k)Fluoranthene
330 Benzo(a)Pyrene
330 Indeno(1,2,3-cd)Pyrene
330 Dibenz(a,h)Anthracene
330 1. _Benzo(g,h,i)Perylene
Notes:

- Sample Point

0BG-07F
Date Sampled:8/12/97
Dilution Factor: 1

Percent Solid: NA %
SQL Result [Qual
330 13000 J
330 100000 U
330 100000 U
800 250000 U
800 250000 U
330 100000 U
330 100000 U
330 100000 U
800 250000 U
330 5500 JN
330 100000 U
330 100000 U
330 56000 J
330 100000 U
330 100000 U
330 37000 J
330 100000 U
330 100000 U
330 100000 U
330 430000
330 17000 J
330 100000 U
330 100000 U
330 100000 U
330 100000 U
330 100000 U
330_|_100000_ | U

All units are pg/kg.
Sample Quantitation Limit (SQL) is the CRQL muiltiplied by the dilution factor.
The Qual column indicates the qualifier applied to the result following data validation.
NA indicates Not Analyzed.

Results are reported on wet weight basis.

ACCESS\caristad.mb1\svoc report (10/2/97 soil)
11/19/97 5:09:15 PM

SUMMARY OF CLP ORGANICS ANALYSES

216 Paterson Plank Road Site

Sample Results
Semivolatile Organics

“Sample Point Sample Point Sample Point Sample Point
0GB-14C OGBR02B OGBR02C

Date Sampled: 8/15/97 | Date Sampled: 8/18/97 | Date Sampled: 8/18/97 | Date Sampled:
Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 Dilution Factor:
Percent Solid: NA % | Percent Solid: NA % [ Percent Solid: NA % | Percent Solid: %
-SQL Result |Qual] SQL Result [Qual| SQL Result |Qual| SQL Result |Quat

330 10000 U 330 10000 U 330 10000 U

330 10000 U 330 10000 U 330 10000 U

330 10000 U 330 3200 J 330 890 J

800 25000 U 800 25000 V] 800 25000 u

800 25000 U 800 25000 U 800 25000 U

330 10000 U 330 10000 U 330 10000 U

330 10000 U 330.{ 10000 U 330 10000 4]

330 10000 U 330 10000 U 330 10000 V]

800 25000 U 800 25000 U 800 25000 U

330 10000 U 330 12000 330 4300 J

330 10000 U 330 1800 JN | 330 10000 U

330 10000 U 330 920 J 330 10000 U

330 10000 U 330 10000 U 330 10000 U

330 10000 U 330 6900 J 330 1800 J

330 10000 U 330 4600 J 330 1100 J

330 10000 U 330 10000 U 330 10000 U

330 10000 U 330 10000 U 330 10000 U

330 10000 U 330 2400 J 330 550 J

330 10000 U 330 3000 J 330 720 J

330 1300 J 330 37000 330 8500 J

330 10000 U 330 10000 ] 330 10000 U

330 10000 U 330 2300 J 330 10000 U

330 10000 U 330 1600 J 330 10000 V]

330 10000 U 330 1200 J 330 10000 U

330 10000 U 330 1300 J 330 10000 U

330 10000 U 330 1100 J 330 10000 u
0330 10000 | U_| 330_( __1400 [ J | 330 | 10000 | U _ .

Paged of 4
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8TETOT

November 1997

Matrix; Soil

CRQL Parameter
"1.7 | alpha-BHC
1.7 beta-BHC
1.7 delta-BHC
1.7 gamma-BHC (Lindane)
1.7 Heptachlor

1.7 Aldrin

1.7 Heptachlor Epoxide
1.7 Endosulfan |

3.3 Dieldrin

3.3 4,4'-DDE

3.3 Endrin

3.3 Endosulfan I

3.3 4,4'-DDD

3.3 Endosuifan Sulfate
33 4,4'-DDT

17 Methoxychlor

3.3 Endrin Ketone

3.3 Endrin Aldehyde
1.7 alpha-Chlordane .
1.7 gamma-Chlordane
170 Toxaphene

33 Aroclor-1016

33 Aroclor-1221

67 Aroclor-1232

33 Aroclor-1242

33 Aroclor-1248

33 Aroclor-1254

33 Aroclor-1260

~ Sample Point

0B-1B
Date Sampled:8/6/97
Dilution Factor: 10

Percent Solid:
saL | Result
17 | 22
17 17
17 17
17 17
17 17
17 1600
17 17
17 17
33 860
33 33
33 33
33 33
33 33
33 16
33 33
170 170
33 42
33 33
17 17
17 17
1700 1700
330 330
330 670
670 330
330 49000
330 330
330 6300
330 | 330

Notes:
All units are pg/kg.

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor.
The Qual column indicates the qualifier applied to the result following data validation.

NA indicates Not Analyzed.
Results are reported on wet weight basis.

ACCESS\caristad.mb1\pest report (10/2/97 soil)
11/19/97 4:58:16 PM

NA %
Qual

iCCCLCCCCCCC;UCCWCCCCLCCGCLCCJJ

SUMMARY OF CLP ORGANICS ANALYSES 943-6222
216 Paterson Plank Road Site
Sample Resuits
Pesticides / PCBs
Sample Point |  SamplePoint |  Sample Point Sample Point
0GB-4B 0GB-4D FGB-4D 0GB-6D

Date Sampled: 8/11/97 | Date Sampled: 8/11/97 | Date Sampled: 8/11/97 |Date Sampled: 8/11/97

Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1 Dilution Factor: 1

Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA % | Percent Solid: NA %
sQL | Result [Quall SQU | Resuit |Qual] SQL | Resuit |Qual| SQL | Result |Qual
1.7 50 |uU | 17| s0” Ju{ 17 50 u | 17 50 U
1.7 50 U 1.7 50 U 1.7 50 U 1.7 50 U
1.7 50 U 1.7 50 U 17 50 U 1.7 50 U
1.7 50 U 17 50 U 17 50 U 1.7 50 U
1.7 50 U 1.7 50 U 1.7 50 U 1.7 50 U
1.7 50 U 17 50 U 1.7 50 U 1.7 50 U
1.7 50 U 1.7. 50 U 1.7 50 U 1.7 50 U
1.7 50 U 1.7 50 U 1.7 50 V] 1.7 50 U
3.3 100 U 33 100 U 3.3 100 U 3.3 100 u
3.3 100 U 33 100 V] 33 100 U 3.3 100 U
33 100 U 33 100 U 33 100 U 3.3 100 u
33 100 U 33 100 U 33 100 U 3.3 100 U
3.3 100 U 3.3 100 U 33 100 U 33 100 u
33 100 U 3.3 100 U 33 100 U 33 100 U
3.3 100 U 3.3 100 U 3.3 100 U 33 100 U
17 500 u 17 500 U 17 500 U 17 500 U
3.3 100 U 33 1900 J 3.3 8400 3.3 100 U
3.3 100 U 3.3 100 U 33 100 U 33 100 U
1.7 50 U 1.7 50 U 1.7 50 U 1.7 50 U
1.7 50 u 1.7 50 U 17 50 V] 1.7 50 U
170 5000 U 170 5000 U 170 5000 U 170 5000 U
33 1000 U 33 1000 U 33 1000 U 33 1000 U
33 2000 U 33 2000 U 33 2000 U 33 2000 U
67 1000 U 67 1000 U 67 1000 U 67 1000 U
33 770000 a3 800000 33 680000 33 1400000
33 1000 U 33 1000 U 33 1000 V] 33 1000 U
33 1000 ) 33 1000 U 33 1000 U 33 1000 U

33 | 1000 U 33 1000 | U 33 1000 U 33 1000 u_

Golder Associates Page 10f2




6TETOT

November 1997

Matrix: Soil

CRaQL “Parameter

1.7 | alpha-BHC

1.7 beta-BHC

1.7 delta-BHC

1.7 gamma-BHC (Lindane)
1.7 Heptachlor

17 Aldrin

1.7 Heptachlor Epoxide

1.7 Endosulfan |

3.3 Dieldrin
3.3 4,4-DDE
3.3 Endrin

3.3 Endosulfan ||

33 4,4-DDD

3.3 Endosulfan Sulfate
3.3 4,4-DDT

17 Methoxychlor

3.3 Endrin Ketone

3.3 Endrin Aldehyde
1.7 alpha-Chlordane
1.7 gamma-Chlordane
170 Toxaphene

33 Aroclor-1016

33 Aroclor-1221

67 Aroclor-1232

33 Aroclor-1242

33 Aroclor-1248

33 Aroclor-1254

.33 | Aroclor-1260
Notes:
All units are pg/kg.

"7 sample Point
0BG-07F

Date Sampled:8/12/97

Dilution Factor: 1

Percent Solid: NA %

SQL Result |Qual
7| so T u.
1.7 50 U
1.7 50 U
1.7 50 U
1.7 50 U
1.7 50 U
1.7 50 U
1.7 50 U
33 100 U
33 100 u
33 100 V]
3.3 100 U
3.3 100 U
33 100 U
33 100 U
17 500 U
3.3 100 U
3.3 100 U
17 50 U
1.7 50 U
170 5000 U
33 1000 U
33 2000 U
67 1000 u

33 1300000

33 1000 U

33 1000 U
33 1000 U

Sample Quantitation Limit (SQL) is the CRQL multiplied by the dilution factor.
The Qual column indicates the qualifier applied to the result following data validation.

NA indicates Not Analyzed.
Results are reported on wet weight basis.

ACCESS\cartstad. mb1\pest report (10/2/97 soil)
11/19/97 4:58:17 PM

SUMMARY OF CLP ORGANICS ANALYSES

216 Paterson Plank Road Site
Sample Results

Pesticides / PCBs
Sample Point |~ Sample Point
0OGB-14C OGBR02B
Date Sampled: 8/15/97 | Date Sampled: 8/18/97
Dilution Factor: 1 Dilution Factor; 1
Percent Solid: NA % | Percent Solid: NA %
SQL | Result |Quall SQL | Result |Qual
171 s0 |ul17] s0 |u
1.7 50 U 1.7 50 U
1.7 50 U 17 50 U
1.7 50 U 17 50 U
1.7 50 U 1.7 50 U
1.7 50 U 1.7 50 U
1.7 50 U 1.7 50 U
1.7 50 U 17 50 U
3.3 100 U 3.3 100 U
3.3 100 U 3.3 100 U
3.3 100 U 3.3 100 U
3.3 100 U 3.3 100 U
3.3 100 U 3.3 100 U
3.3 100 U 3.3 100 U
3.3 100 U 3.3 100 V)
17 500 U 17 500 V)
33 100 U 3.3 100 U
33 100 U 3.3 100 U
1.7 50 U 1.7 50 U
1.7 50 U 1.7 50 U
170 5000 U 170 5000 U
33 1000 U 33 1000 U
33 2000 U 33 2000 U
67 1000 U 67 1000 u
33 82000 33 390000
33 1000 U 33 1000 U
33 1000 U 33 1000 U
33 1000 U | 33 | 1000 U

“Sample Point
OGBR02C
Date Sampled: 8/18/97
Dilution Factor: 1

Percent Solid: NA %
sQl | Result |Qual
47 | 50 | U
1.7 50 U
1.7 50 U
17 50 U
1.7 50 U
17 50 U
1.7 50 U
1.7 50 u
3.3 100 U
3.3 100 u
3.3 100 u
33 100 u
33 100 U
3.3 100 U
3.3 100 U
17 500 U
3.3 100 U
33 100 U
1.7 50 U
1.7 50 U
170 5000 U
33 1000 U
33 2000 U
67 1000 U
33 300000
33 1000 U
33 1000 U
33 1000 U

943-6222

Sample Point
Date Sampled:
Dilution Factor:
P_grcent Solid: %
SQL__ Result |Qual

Golder Associates

Page 2 of 2




0CETOT

November 1997 SUMMARY OF INORGANICS ANALYSES 943-6222
216 Paterson Plank Road Site
Sample Results

Matrix: Soil TAL Metals
Sample Point Sample Point Sample Point Sample Point
0B-1B 0GB-4B 0GB-4D FGB-4D
Date Sampled: 8/6/97 Date Sampled: 8/11/97 Date Sampled: 8/11/97 Date Sampled: 8/11/97
Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA
Percent Solid: NA % Percent Solid: NA % Percent Solid: NA % Percent Solid: NA %
Parameter CRDL | IDL Result | Quat | CRDL | IDL Resuit | Qual | CRDL | IDL Result | Qual | CRDL | IDL Result | Qual
Aluminum 200 45 5140 200 61 4270 200 61 3890 200 61 3800
Antimony 60 1.7 1.4 J 60 27 10.1 J 60 27 8.1 J 60 27 7.4 J
Arsenic 10 27 11.2 10 45 12.7 10 4.5 9.3 10 45 7.6
Barium 200 0.1 349 200 10.4 590 200 104 637 200 104 653
Beryllium 5 0.1 0.41 B 5 0.1 1.8 5 0.1 1.3 5 0.1 1.3
Cadmium 5 0.3 147 5 0.5 434 5 0.5 522 5 0.5 39.2
Calcium 5000 5.6 19200 5000 37.3 23900 5000 37.3 37400 5000 | 37.3 36700
Chromium 10 0.8 58 10 1.8 209 10 1.8 265 10 1.8 255
Cobalt 50 0.6 29 B 50 1.7 5.6 B 50 1.7 4.7 B 50 1.7 4.2 B
Copper 25 0.5 5760 J 25 27 6350 25 27 4180 25 27 4250
Iron 100 11.7 9830 100 353 13600 100 35.3 11400 100 35.3 10000
Lead 3 1.1 245 J 3 14 947 3 1.4 999 3 1.4 985
Magnesium 5000 34 2780 5000 19.6 2260 5000 19.6 3280 5000 19.6 3240
Manganese 15 0.2 124 15 0.5 189 15 0.5 181 15 0.5 168
Mercury 0.2 0.2 2.2 0.2 0.2 4.7 0.2 0.2 44 0.2 0.2 3.7
Nickel 40 0.9 105 40 2 16.7 40 2 19.9 40 2 18.9
Potassium 5000 204 395 J 5000 98.6 507 B 5000 98.6 537 B 5000 | 98.6 529 B
Selenium 5 2.8 3.8 5 37 1.7 5 3.7 2.2 5 37 2
Silver 10 0.4 0.53 B 10 2.0 1.4 B 10 2.0 6.9 10 2.0 7.2
Sodium 5000 222 6550 5000 826 10100 5000 826 28000 5000 826 28200
Thallium 10 4.7 .94 U 10 4 0.8 U 10 4 0.8 U 10 4 0.8 U
Vanadium 50 0.6 123 50 1.6 19.2 50 1.6 17.5 50 1.6 16.7
Zinc 20 0.3 242 J 20 119 1840 20 1.9 2260 20 1.9 2500
Notes:

All units are mg/kg.

CROL indicates Contract Required Detection Limit.

IDL is the Instrument Detection Limit.

The Qual column indicates the qualifier applied to the result following data validation.
NA indicates Not Applicable.

NS indicates Not Analyzed.

Results are reported on wet weight basis.

ACCESS\caristad. mb1\report\metals report (10/2/97 soil) P 1of3
11/19/97 4:26:29 PM Golder Associates age 1 0f



IZETOT

November 1997

Matrix: Soil

SUMMARY OF INORGANICS ANALYSES

216 Paterson Plank Road Site
Sample Resuits

TAL Metals
Sample Point Sample Point Sample Point
0GB-6D 0BG-07F 0GB-14C

Date Sampled: 8/11/97 Date Sampled: 8/12/97 Date Sampled: 8/15/97

Dilution Factor: NA Dilution Factor: NA Dilution Factor: NA

Percent Solid: NA % Percent Solid: NA % Percent Solid: NA %

Parameter | CRDL | IDL | Result | Quali | CRDL | IDL | Result | Qual | CRDL | IDL | Result | Qual
Aluminum 200 61 4830 200 61 2660 200 61 3990
Antimony 60 2.7 6 J 60 27 12.8 J 60 2.7 1.2 J
Arsenic 10 4.5 10.8 10 45 9.3 10 4.5 5.1
Barium 200 104 619 200 104 702 200 10.4 68.3
Beryllium 5 0.1 1 5 0.1 0.72 B 5 0.1 25
Cadmium 5 0.5 341 5 0.5 47.4 5 0.5 6.7
Calcium 5000 | 37.3 25600 5000 37.3 19800 5000 | 37.3 21900
Chromium 10 1.8 260 10 1.8 233 10 1.8 715
Cobalt 50 1.7 44 B 50 1.7 4.5 B 50 1.7 1.4 B
Copper 25 2.7 2970 25 2.7 1830 25 27 10200
Iron 100 35.3 12000 100 35.3 22700 100 35.3 3370
Lead 3 1.4 813 3 1.4 1320 3 1.4 152
Magnesium 5000 19.6 2550 5000 19.6 1420 5000 19.6 5260
Manganese 15 05 198 15 0.5 1583 15 0.5 81.1
Mercury 0.2 0.2 6.2 0.2 0.2 3.1 0.2 0.2 0.79
Nickel 40 2 14.8 40 2 124 40 2 7.6 B
Potassium 5000 | 986 496 B 5000 98.6 300 B 5000 | 98.6 443 B
Selenium 5 37 1.1 5 3.7 2 5 37 0.74 U
Silver 10 2.0 1.4 B 10 2.0 1.8 B 10 2.0 0.6 B8
Sodium 5000 826 13900 5000 826 | 8540 5000 826 35500
Thallium 10 4 0.8 U 10 4 0.8 ] 10 4 0.8 u
Vanadium 50 1.6 18.9 50 1.6 19.3 50 1.6 6.7 B
Zinc | 20 | 19 | 2080 | | 20 | 19 | 1000 | | 20 |19 | 218 |
Notes:

All units are mg/kg.

CRDL indicates Contract Required Detection Limit.

IDL is the Instrument Detection Limit.

The Qual column indicates the qualifier applied to the result following data validation.
NA indicates Not Applicable. ’

NS indicates Not Analyzed.

Results are reported on wet weight basis.

ACCESS\caristad.mb 1\report\metals report (10/2/97 soil)
11/19/97 4:26:31 PM

Golder Associates

Sample Point

OGBR028

Date Sampled:
Dilution Factor:
Percent Solid:

CRDL | DL
200 61
60 2.7
10 45
200 | 10.4

5 0.1
5 05

5000 | 37.3
10 18
50 1.7
25 | 27
100 | 35.3

3 14

5000 | 19.6
15 0.5
0.2 0.2
40 2

5000 | 98.6

5 37
10 20

5000 | 826
10 4
50 16
20 |19 |_

8/18/97
NA

943-6222

NA %

0.74
2.8
35800
0.8
129

268

| Qual

Page2o0f3




CCETOT

November 1997

Matrix: Soil
Sample Point
OGBRO02C
Date Sampled: 8/18/97 Date Sampled:
Dilution Factor: NA Dilution Factor:
Percent Solid: NA % Percent Solid:
Parameter CRDL | IDL Result | Qual | CRDL | IDL
Aluminum 200 61 3090
Antimony 60 2.7 2.7 J
Arsenic 10 4.5 6.1
Barium 200 10.4 119
Beryllium 5 0.1 0.86 B
Cadmium 5 0.5 10.2
Calcium 5000 37.3 37300
Chromium 10 1.8 203
Cobalt 50 1.7 1.9 B
Copper 25 27 2590
lron 100 353 4920
Lead 3 1.4 479
Magnesium 5000 19.6 5280
Manganese 15 0.5 123
Mercury 0.2 0.2 29
Nickel 40 2 12.8
Potassium 5000 98.6 480 B
Selenium 5 3.7 1.1
Silver 10 2.0 49
Sodium 5000 826 44500
Thallium 10 4 0.8 u
Vanadium 50 1.6 12.3
zine |20 [19 | 3 | || |
Notes:

All units are mg/kg.
CRDL indicates Contract Required Detection Limit.
IDL is the Instrument Detection Limit.

The Qual column indicates the qualifier applied to the result following data validation.

NA indicates Not Applicable.
NS indicates Not Analyzed.
Results are reported on wet weight basis.

ACCESS\caristad. mb 1\reportimetals report (10/2/97 soil)
11/19/97 4:26:31 PM

Sample Point

 Sample Point
Date Sampled:
Dilution Factor:
% Percent Solid:
Result Qual | CRDL IDL Resuit
Golder Associates

SUMMARY OF INORGANICS ANALYSES
216 Paterson Plank Road Site

Sample Results
TAL Metals

Qual

943-6222

~ Sample Point

Date Sampled:

Dilution Factor:
Percent Solid: %
CRDL | IDL Result Qual

Page 3of 3



ECETOT

November 1997

Matrix: Sail

“'sample Point
0GB-4B

Date Sampled:8/11/97

Dilution Factor: 1

Percent Solid: NA %

SUMMARY OF INORGANICS ANALYSES
216 Paterson Plank Road Site
Sample Results
Indicator List Parameters

~Sample Point
0GB-4D

Date Sampled: 8/11/97

Ditution Factor: 1

Percent Solid: NA %

943-6222
) w__S_f;ifn_p‘iémﬁ}:)int Sample Point Sample Point
FGB-4D 0BG-07F 0GB-6D

Date Sampled: 8/11/97
Dilution Factor: 1
Percent Solid: NA %

Date Sampled: 8/12/97
Dilution Factor: 1
Percent Solid: NA %

Date Sampled: 8/11/97
Dilution Factor: 1
Percent Solid: NA %

Notes:
All units are mg/kg.

" Parameter Result ', T Qual | Result Qual "Result Qual " Result Qual Result Qual

Total Organic Carbon 53500 61500 52600 30600 62900

Oil And Grease, Gravimetric 50900 44800 41300 106000 57200

Oil And Grease, Infrared 83700 | 21900 | 17800 47800 38400
The Qual column indicates the qualifier applied to the result following data validation.
NA indicates Not Analyzed.
Results are reported on wet weight basis.
ACCESS\caristad.mb 1\indicator list parameters (10/2/97 soil)

Page 1 of 2

11/21/97 5:41:36 PM

Golder Associates



PCETOT

November 1997

Matrix: Soil

Parameter

"~ Sample Point

OGB-14C
Date Sampled:8/15/97
Dilution Factor: 1
Percent Solid: NA %

| Resut | Qual

~ Total Organic Carbon

Oil And Grease, Gravimetric

_ Oil And Grease, Infrared

30800
76900
3040

SUMMARY OF INORGANICS ANALYSES
216 Paterson Plank Road Site
Sample Results
Indicator List Parameters

"~ Sample Point
OGBR(02B

Date Sampled: 8/18/97
Dilution Factor: 1

Percent Solid: NA %

Notes:
All units are mg/kg.

The Qual column indicates the qualifier applied to the result following data validation.

NA indicates Not Analyzed.

Results are reported on wet weight basis.

ACCESS\caristad. mb 1\indicator list parameters (10/2/97 soil)

11/21/97 5:41:36 PM

Result Qual | Result | Qual
31700 36600
19000 42000
27000 _|__28300
Golder Associates

" 'sample Point
OGBR0O2C
Date Sampled: 8/18/97
Dilution Factor: 1
Percent Solid: NA %

Sample Point
B-18
Date Sampled: 8/6/97
Dilution Factor: 1

943-6222

~ Sample Point

Date Sampled:
Dilution Factor:

Percent Solid: NA % | Percent Solid: %
" Result | Qual | Result | Qual
“T16000 | J o o
NA
18700 o
Page 2 of 2



APPENDIX p

Geotechm'cal Data



Particle Size Analysis, PH, and Moisture Content

101326



NOTE

During performance of the hydrometer testing portion of the particle size analyses according to
ASTM D422, a.chemical reaction occurred between the sludge sample specimens and the
dispersing agent used in the test (sodium hexametaphosphate), which produced temporary
foaming when the specimens were introduced into the hydrometer. This temporary foaming
interfered with accurate determination of the percent particles passing the 0.05 to 0.07 mm size.
The particle size distributions presented in this appendix have been approximated in this range

based on the slopes of the distribution curves for particle sizes outside of this range.
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

3 1.5" 75~ 3757

#4 #10

#20 40 N60 #4100 #200

100 * -
90 \\
\
N,
80 \\
70 §
N\
o 60 \
P \
A 50
s \
S N
1 40 *
c \
G
30 \
20
At
10
\
.
0 T
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor| Med Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: B1-B Mc:| 32.09% DATE: 9/3/97
Gs: 2.65 (ASSUMED) TECH:| NCRDD
LL: - REVIEW: RMW
WET COLOR: Very dark brown PL: - '
DESCRIPTION: m-f Sand and Fines, PI: -
some f gravel pH: 8.19
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.

943-6222.203

MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

3" 1.5° 750 378

#4 H10 #20 #40 H60 #100 #200

943-6222.203

MT. LAUREL, NEW JERSEY

100 . <
90
N
50 N
70 ]
AN
]
‘!\\.
% ©0 hia 14
P
A S0
S.
S
I 40
N
G
30
20
10
0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor| Med Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: OGB-02C Mc:| 106.76% DATE: 9/3/97
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
LL: - REVIEW: RMW
WET COLOR: Very dark brown PL: -
DESCRIPTION: Fines, some f gravel, PI: -
some sand pH: 10.62
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422

US STANDARD SIEVE OPENING SIZES

3 15" 5t 375" #4 #10 #20 #40 #60 #100 #200

100 &
90 \
80 .\\
N
70 \\
N
‘0\
on 60
% \
P 8
A S0 N
5 A
S N
1 40 >
N \
G "o oo
30
20
10
0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor{ Med 1 Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: OGB-04B Mc:| 63.74% DATE: 973197
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
LL: - REVIEW: RMW
WET COLOR: Very dark brown PL: -
DESCRIPTION: Fines, some f gravel, PI: -
some f sand pH: 7.11
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.
943-6222.203 MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
3 1.5° 750 378 #4 #10 #20 #40 K60  #100  #200
|
%0 ' \\\
A g
80 "\\
\.‘\\
70 '\
o, 60
P Win
A 50
S
S
I 40
N
G
30
20
10
0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor| Med ' Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: OGB-04D Mc:} 86.38% DATE: 9/3/97
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
LL: - REVIEW: RMW
WET COLOR: Very dark brown PL: -
DESCRIPTION: Fines, some sand, PI: -
little gravel pH: 9.69
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.
943-6222.203 MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

3 1.5° 75° 375" #4 #10 #20 #40 #60 #i00 #200

100 & \ 4

\‘NL
T
%0 g
N
N
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70 w\
o, 60 LU
P
A 50
S
S
1 40
N
G
30
20
10
0
1000 100 10 ] 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine Corl ~ Med j Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: OGB-06D Mc:| 76.87% DATE: 9/3/97
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
ATTERBERG LIMITS ' REVIEW:| Rmw
WET COLOR: Very dark brown LL: -
DESCRIPTION: Fines, some f sand, - PL: -
trace gravel PI: -
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.
943-6222.203 MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

18" 3780

#4

#10

#20 #40 #60 #100 #200

CARLSTADT PRP/FACILITY COORD/NJ
943-6222.203 '

100 T
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S l\;
S B an,
NoT—e
I 40
N
G
30
20
10
0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor| Med Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: OGB-07F Mc: §5.08% DATE: 973197
Gs: 2,65 (ASSUMED) TECH:| NC/RDD
ATTERBERG LIMITS REVIEW: RMW
WET COLOR: Very dark brown LL: -
DESCRIPTION: Fincs, some f sand, PL: -
some gravel PI: -
GOLDER ASSOCIATES INC.

MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

3 1.5 8" 3757 M4

#10 #20

#40 #60 #100 #200

100

[ ]

&
v

943-6222.203

PN{\
\
90 \'d\
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80 .
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70 —y
o, 060
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A S0
S
S
1 40
N
G
30
20
10
0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse I Fine Corl Med | Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #; OGB-14C Mc:| 120.01% DATE: 9/3/97
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
ATTERBERG LIMITS REVIEW: RMW
WET COLOR: Dark brown LL: -
DESCRIPTION: Fines, some sand, PL: -
some gravel PI: -
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.

MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
¥ 15 2 - YL S #i0 #20 #40 #60 #4100 #200
100 * :
e + "&.1..‘\
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e
10 S
0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor| Med Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: ) ST-03 _ Mec:| 23.16% | DATE:| 91197
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
PEAT (8.5'-11") LL: - REVIEW: RMW
WET COLOR: Black PL: -
DESCRIPTION: Fines, some f sand, Pl: -
trace gravel
CARLSTADT PRP/FACILITY COORD/NJ - GOLDER ASSOCIATES INC.
943-6222.203 MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
3 1.5 50 318 W4 #10 #20 #40 NGO #J00  N200
100 * * ‘ 1]
\\\
90 i {
\
80
70 \
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o, 60
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S
S
1 40
N
G
30 \
20
10
0
1000 100 ' 10 i 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor| Med Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: ) ST-04 Mc:| 27.76% DATE: 9/17197
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
CLAY (12.5'-158" LL: 38 REVIEW: RMW
WET COLOR: Light olive brown PL: 22
DESCRIPTION: Silty Clay, little sand, PI: 16
trace gravel (CL)
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.
943-6222.203 MT. LAUREL, NEW JERSEY
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

3 LS 780 31 M "o #20 ¥40 W#60 #1000 #200

100 . - T
e L
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N z
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20 ;-
\‘\
e
10
0
1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)
Coarse | Fine | Cor| Med Fine Silt or Clay Size
COBBLE GRAVEL SAND FINES
SAMPLE #: ST-05 Mc:[ s1s7% DATE:| sn7m7
Gs: 2.65 (ASSUMED) TECH:| NC/RDD
PEAT (8.5'-11") LL: - REVIEW:| Rrmw
WET COLOR: Light olive brown PL: -
DESCRIPTION: Fines, some f sand, PI: -
' trace gravel
CARLSTADT PRP/FACILITY COORD/NJ GOLDER ASSOCIATES INC.
943-6222.203 MT. LAUREL, NEW JERSEY
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Unconsolidated/Undrained Compressive Strength Test Results

101338



UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORD/NJ SAMPLE #:| ST-03 PEAT
943-6222.203 8.5'-11°
SAMPLE DATA SKETCH
height (in) 6.122  lconfining pressure (psi) 3.5
diameter (in) 2.847  |machine speed (in/min) 0.06
area (in"2) 6.366 ]strain rate (%/min) 0.98
height/diameter ratio 2.15
volume (in"3) 3897 IMOISTURE CONTENT
weight (g) 864.23 jtare # 6
wt soil&tare,moist (g) 1241.47
moist density (pcf) 87.37  |wt soil&tare,dry (g) 85541
dry density (pcf) 49.52  |wttare (g) 350.29
wt moisture (g) 386.06
wt dry soil (g) 505.12
% moisture 76.43%
TIME DEFLECTION AXIAL STRAIN AREA.CORR | DEVIATOR SIGMA ] P Q
(min) (in) LOAD (1bs) (e) (in"2) | STRESS (psf) (psf) (psh) (psf)
0.0 0.00 0.0 0.00% 6.366 0.00 504 504 0
0.5 0.02 4.0 0.33% 6.387 90.19 594.19 549.09 45.09
1.0 0.06 8.0 0.98% 6.429 179.19 683.19 593.59 89.59
1.5 0.08 12.0 1.31% 6.450 267.90 771.90 637.95 133.95
2.0 0.10 15.0 1.63% 6472 333.76 837.76 670.88 166.88
2.5 0.14 17.0 2.29% 6.515 375.75 879.75 691.88 187.88
3.0 0.18 21.0 2.94% 6.559 461.06 965.06 734.53 230.53
3.5 0.20 220 3.27% 6.581 481.39 985.39 744.69 240.69
4.0 0.22 24.0 3.59% 6.603 523.38 1027.38 765.69 261.69
4.5 0.26 25.0 4.25% 6.648 541.49 1045.49 774.74 270.74
5.0 0.28 27.0 4.57% 6.671 582.81 1086.81 795.41 29141
5.5 0.30 28.0 4.90% 6.694 602.33 1106.33 805.17 301.17
6.0 0.34 29.0 5.55% 6.740 619.56 1123.56 813.78 309.78
6.5 0.38 30.0 6.21% 6.787 636.49 1140.49 822.24 318.24
7.0 0.40 31.0 6.53% 6.811 65541 115941 831.71 327.71
7.5 0.44 320 7.19% 6.859 671.82 1175.82 839.91 33591
8.0 0.46 33.0 7.51% 6.883 690.38 1194.38 849.19 345.19
8.5 0.50 33.0 8.17% 6.932 685.50 1189.50 846.75 342.75
9.0 0.52 34.0 8.49% 6.957 703.76 1207.76 855.88 351.88
9.5 0.56 34.0 9.15% 7.007 698.74 1202.74 853.37 349.37
10.0 0.58 35.0 9.47% 7.032 716.70 1220.70 862.35 358.35
11.0 0.64 . 35.0 10.45% 7.109 708.94 1212.94 858.47 354.47
12.0 0.70 36.0 11.43% 7.188 721.22 1225.22 864.61 360.61
13.0 0.76 36.0 12.41% 7.268 713.24 1217.24 860.62 356.62
14.0 0.86 36.0 14.05% 7.406 699.93 1203.93 853.97 349.97
15.0 0.88 37.0 14.37% 7.435 716.64 1220.64 862.32 358.32
16.0 0.94 37.0 15.35% 7.521 708.44 1212.44 858.22 354.22
17.0 0.98 37.0 16.01% 7.579 702.97 1206.97 855.49 351.49
SIGMA 1 AT FAILURE:] 1225.22
TIME TO_FAILURE, (min): 12.00 DATE| 9/11/97
DEFLECTION AT FAILURE, (in): 0.70 TECH IMP
STRAIN AT FAILURE: 11.43% REVIEW| RMW
GOLDER ASSOCIATES INC.

MT. LAUREL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH

ASTM D 2850
1400
1200 X(._ i <
1000 ff
S 800 I
<
=
2
Z 600 [
3
400
200
0
0% 2% 4% 6% 8% 10%  12%  14%  16%  18%
AXIAL STRAIN (%)
SAMPLE #: ST-03 PEAT CONFINING PRES(psi){ 3.5
: 8.5"-11' MOIST DENSITY(pcf) | 87.37
DESCRIPTION: % MOISTURE 76.43%
STRAIN RATE(%/min)| _ 0.98

CARLSTADT PRP/FACILITY COORD/NJ

943-6222.203

DATE
TECH
REVIEW

9/11/97

JMP

RMW

GOLDER ASSOCIATES INC.
MT. LAUREL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORD/NJ SAMPLE #:| ST-04 CLAY
943-6222.203 12.5'-1%
SAMPLE DATA SKETCH
height (in) 6.228  |confining pressure (psi) 4.2
diameter (in) 2.859  |machine speed (in/min) 0.06
area (in”2) 6.420  |strain rate (%/min) 0.96
height/diameter ratio 2.18
volume (in"3) 39.98 |MOISTURE CONTENT
weight (g) 1290.01 |tare # 7
wt soil&tare,moist (g) 1652.11
moist density (pcf) 122.86 | wt soil&tare,dry (g) 1359.07
dry density (pcf) 95.02  |wtiare(g) 359.11
wt moisture (g) 293.04
wt dry soil (g) 999.96
% moisture 29.31%
TIME DEFLECTION AXIAL STRAIN AREACORR | DEVIATOR SIGMA 1 P Q
(min) (in) LOAD (Ibs) (€) (in"2) STRESS (psf) (psh) (psh) (psf)
0.0 0.00 0.0 0.00% 6.420 0.00 604.8 604.8 0
0.5 0.04 37.0 0.64% 6.461 824.61 1429.41 1017.10 412.30
1.0 0.06 67.0 0.96% 6.482 1488.38 2093.18 1348.99 744.19
1.5 0.08 95.0 1.28% 6.503 2103.55 2708.35 1656.58 1051.78
2.0 0.12 128.0 1.93% 6.546 2815.82 3420.62 2012.71 1407.91
2.5 0.14 156.0 2.25% 6.567 3420.54 4025.34 2315.07 1710.27
3.0 0.18 172.0 2.89% 6.611 3746.59 4351.39 2478.09 1873.29
3.5 0.22 182.0 3.53% 6.655 3938.19 4542.99 2573.90 1969.10
4.0 0.24 187.0 3.85% 6.677 4032.92 4637.72 2621.26 2016.46
4.5 0.28 189.0 4.50% 6.722 4048.82 4653.62 2629.21 2024.41
5.0 0.30 187.0 4.82% 6.745 3992.51 4597.31 2601.05 1996.25
5.5 0.34 185.0 5.46% 6.790 3923.15 4527.95 2566.38 1961.58
6.0 0.36 181.0 5.78% 6.814 3825.29 4430.09 251745 1912.65
6.5 0.38 178.0 6.10% 6.837 3749.07 4353.87 2479.33 1874.53
7.0 0.40 175.0 6.42% 6.860 3673.27 4278.07 2441.44 1836.64
1.5 0.44 172.0 7.06% 6.908 3585.52 4190.32 2397.56 1792.76
8.0 048 170.0 7.71% 6.956 3519.34 4124.14 2364.47 1759.67
8.5 0.52 166.0 8.35% 7.005 3412.62 4017.42 2311.11 1706.31
9.0 0.54 164.0 8.67% 7.029 3359.69 3964.49 2284.64 1679.84
9.5 0.56 162.0 .8.99% 7.054 3307.05 3911.85 2258.32 1653.52
10.0 0.60 160.0 9.63% 7.104 3243.17 3847.97 2226.39 1621.59
11.0 0.66 157.0 10.60% 7.181 3148.43 3753.23 2179.02 1574.22
12.0 0.72 152.0 11.56% 7.259 3015.32 3620.12 211246 1507.66
13.0 0.78 151.0 12.52% 7.339 2962.85 3567.65 2086.23 1481.43
14.0 0.84 150.0 13.49% 7.421 2910.81 3515.61 2060.21 1455.41
SIGMA 1 AT FAILURE:} 4653.62
TIME TO FAILURE, (min): 4.50 DATE{ 9/11/97
DEFLECTION AT FAILURE, (in): 0.28 TECH JMP |
STRAIN AT FAILURE: 4.50% REVIEW| RMW
GOLDER ASSOCIATES INC.

MT. LAUREL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH

ASTM D 2850
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SAMPLE #:

DESCRIPTION:

ST-04
12.5'-18'

CLAY

CONFINING PRES(psi) 4.2
MOIST DENSITY (pcf) 122.86
% MOISTURE 29.31%
STRAIN RATE(%/min) 0.96

CARLSTADT PRP/FACILITY COORD/NJ

943-6222.203

DATE

9/11/97

TECH
REVIEW

JMP

RMW

GOLDER ASSOCIATES INC.
MT. LAUREL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORD/NJ SAMPLE #:} ST-0§ PEAT
943-6222.203 8.5"-11'
SAMPLE DATA SKETCH
height (in) 6.030 _|confining pressure (psi) 3.5
diameter (in) _ 2.744 _ |machine speed (in/min) 0.06
area (in"2) 5914  |strain rate (%/min) 1.00
height/diameter ratio 2.20 )
volume (in”3) ~35.66__|MOISTURE CONTENT
weight (g) 113431 |tare # 92
wt soil&tare, moist (g) 1478.62
moist density (pcf) 121.13  |wt soil&tare,dry (g) 1204.86
dry density (pcf) 91.76  |wt tare (g) 349.60
wt moisture (g) 273.76
wt dry soil (g) 855.26
% moisture 32.01%
TIME DEFLECTION AXIAL STRAIN AREA.CORR | DEVIATOR SIGMA 1 P Q
(min) (in) LOAD (Ibs) () (in"2) STRESS (psf) (psh (psf) (psh
0.0 0.00 0.0 0.00% 5914 0.00 504 504 0
0.5 0.02 6.0 0.33% 5.933 145.62 649.62 576.81 72.81
1.0 0.06 10.0 1.00% 5.973 241.08 745.08 624.54 120.54
1.5 0.08 13.0 1.33% 5.993 312.35 816.35 660.18 156.18
2.0 0.10 16.0 1.66% 6.013 383.14 887.14 695.57 191.57
2.5 0.14 19.0 2.32% 6.054 45191 955.91 729.96 225.96
3.0 0.16 21.0 2.65% 6.075 497.79 1001.79 752.89 248.89
3.5 0.20 24.0 3.32% 6.117 565.02 1069.02 786.51 282.51
4.0 0.22 26.0 3.65% 6.138 610.01 1114.01 809.00 305.00
4.5 0.24 27.0 3.98% 6.159 631.29 1135.29 819.65 315.65
5.0 0.28 29.0 4.64% 6.202 673.37 1177.37 840.68 336.68
5.5 0.30 31.0 4.98% 6.223 717.30 1221.30 862.65 358.65
6.0 0.34 32.0 5.64% 6.267 735.27 1239.27 871.64 367.64
6.5 0.38 34.0 6.30% 6.311 775.74 1279.74 891.87 387.87
7.0 0.40 35.0 6.63% 6.334 795.73 1299.73 901.86 397.86
7.5 0.44 36.0 7.30% 6.379 812.65 1316.65 910.32 406.32
8.0 0.46 37.0 7.63% 6.402 832.23 1336.23 920.12 416.12
8.5 0.50 38.0 8.29% 6.448 848.59 1352.59 928.29 424.29
9.0 0.52 39.0 8.62% 6.472 861.77 1371.77 937.88 433.88
9.5 0.54 40.0 8.96% 6.495 886.79 1390.79 947.39 443.39
10.0 0.58 41.0 - 9.62% 6.543 902.33 1406.33 955.17 451.17
11.0 0.64 43.0 10.61% 6.616 935.93 1439.93 971.97 467.97
12.0 0.70 440 11.61% 6.690 947.04 1451.04 977.52 473.52
13.0 0.76 45.0 12.60% 6.767 957.66 1461.66 982.83 478.83
14.0 0.82 46.0 13.60% 6.844 967.79 1471.79 987.90 483.90
15.0 0.88 48.0 14.59% 6.924 998.24 1502.24 1003.12 499.12
16.0 0.94 48.0 15.59% 7.006 986.61 1490.61 997.31 493.31
17.0 0.98 49.0 16.25% 7.061 999.25 1503.25 1003.63 499.63
SIGMA 1 AT FAILURE:| 1497.47
TIME TQFAILURE, (min): 15.41 DATE| 9/11/97
DEFLECTION AT FAILURE, (in): 0.90 TECH JMP
STRAIN AT FAILURE: 15.00% REVIEW| RMW
GOLDER ASSOCIATES INC.

MT. LAUREL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH

ASTM D 2850
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AXIAL STRAIN (%)
SAMPLE #: ST-05 PEAT CONFINING PRES(psi) 3.5
8.5'-11' MOIST DENSITY (pcf) 121.13
DESCRIPTION: % MOISTURE 32.01%
STRAIN RATE(%/min) 1.00
Failure based upon 15% strain.
DATE| 9/11/97
CARLSTADT PRP/FACILITY COORD/NJ TECH| JMP
943-6222.203 REVIEW| RMW
GOLDER ASSOCIATES INC.

MT. LAUREL, NEW JERSEY

101344



Cut Slope Stability Analysis
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TABLE 1
GEOTECHNICAL TESTING PROGRAM RESULTS

Atserbera Limity Unconfined
Deapth Laboratory Vater Plestic Liquid Compressive
Sample Intervel Sample uscs K200 Wydranster Pormesbility Content Density Limit Lieft specific Strength Compression
asrate Borind Mmber  ffesl I Slaselficatien Nesh iy (b {on/gec) m 102 x) f¢.) S 14 111+ 15 Logex
Peat -3 3 Ltod shelby Tube - rn 52.3 5.2
8-17 3 Lto b Shelby Tube (4] m.e 78.4 2.24 0.26
Grey siit -4 [ 10 to 12 Shelby Tube " X 10 2.4 x 10(-4) 2.8 126.3 23 14 2.7
-4 3 10 to 12 dor " ”.e 23510 22 F.]
8-9 6 10 to 12 dar cL-m 9.4 15 20.5 21 Fe) F 4]
8-13 ¢ 10 to 32 dar €L -m 9.0 13 2.3 20 3 2.n
8-17 é 10 to 12 -Shelby Tube cL ”.8 13 8.7 121.0 23 49 .m 4,01 0.035
Vorved Cloy and 8-1 9 16 to 10 shelby Tube a 9.8 43 4.9 x 10(-8) 38.9 16.1 2 42 2.80 1,282
Red Cloy .- ? 16 10 18 dor €L - en .7 2.9 2 0
-1 ’ 14 to 16 Shelby Tube [« ] 9”2.0 7 43.3 119.8 23 53 2.78 1,238
»-13 [ " to 16 shelby Tube -8 ”.5 33 3.8 x 10(-8) 40.6 119.9 23 (¥4 t R¢4
s-17 ’ 16 to 18 sheiby Tube o ”.8 4 7.6 x 10(-8) 4.1 113.3 3 4% a.n Toé
Tl »-8 10 18 to 20 shelby Tube cL 335.8 15 16.4 15 P+ 2.74
Notes:
1. Leboretory dats and plots, including sfeve snslysis plots, are enclosed in Appendix 8. B
2. some results {isted represent average of two or more test results from the same sesple. \
®
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Fig. 11.13 Friction angle versus confining pressure (data from Leslie 1963).

friction angle. The smaller value of ¢, for mica compared
to that of quartz has relatively little to do with this result.

Tests (Horn and Deere, 1962) have been carried out
using powdered mica with care taken to have the mica
flakes oriented nearly parallel. The result was a friction
angle (¢.,) of 16°, compared to ¢, = 134°. There is some
small amount of interlocking in such a case.

Where partlcles of gravel are an important constituent
of soil, the origin of the gravel particles can have an
important effect. If the gravel particles are relatively
soft, crushing of these particles will minimize the inter-
locking effect and decrease the friction angle as compared
to a comparable soil with hard gravel particles.

Summary

The composition of a granular soil can have an
important influence upon its friction angle, indirectly by
influencing e, and directly by influencing the amount of
interlocking that occurs for a given ¢,. Table 11.3 pro-
vides a summary of data that can be used for preliminary
design. However, for final design of an embankment, the
actual soil should be tested using the void ratio and stress
system that will exist in the field.

11.5 DETERMINATION OF IN SITU FRICTION
ANGLE

The results presented in the foregoing sections have
emphasized the predominant role of the degree of inter-

locking upon magnitude of the friction angle. Thus, i
we wish to determine the friction angle of a sand in situ
it is not enough to find the nature and shape of the
particles composing the sand. It is essential to know hov
tightly together these particles are packed in their natura
state.

It is extremely difficult to obtain samples of a san«
without changing the porosity. Thus, except fo
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Fig. 11.14 Correlation between friction angle and penetr:
tion resistance (From Peck, Hanson, and Thornburn, 1952
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